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INTRODUCTION. 



X UTRID vapours have been considered, from the earlieft 
ages of phyfic up to the prefent time, to be the caufe of many 
of the difeafes which have wrought fo much mifchief among 
the human fpecies, and which Mill continue their ravages and 
influence in deftroying fo many of the inhabitants of this 
globe : and as men applied particular terms to defignate the 
different forms of thofe difeafes which are produced by thefe 
vapours, an etymology of thefe may not, perhaps, be unin- 
terefting to fame of my readers, and more efpecially as we 
are at prefent labouring under the influence of them ; and by 
this means the fallacy and impropriety of them will more 
evidently appear. 

The Egyptians, previous to their knowledge of the alpha- 
bet, preferved their tranfadlions by reducing them into pleafing 
ftories or allegories : thefe were handed down from generation 
to generation. " The allegory which refers to the prefent 
" argument is the one, mentioned by Ovid,* of the terrible 
•" monfter Python, engendered from the putrid flime or mud 
«* of the Nile, and Haiti by Apollo, the god of day. The 
** Mythologifts generally agree that this is a beautiful phyfical 
" allegory. The term ' Python' is derived from the verb irvBu, 
" to putrify or corrupt ; and the truth intended to be inculcated 
" is, that peftilential vapours, the offspring of corruptions, 
" ceafe to rife and contaminate the air, after the fun's rays 
" have dried the land. The rays or fhafts of light, then, 
" darted to the earth, deftroyed Python, that is, exhaled the 

" moiffur-e, 
* Metamorphofis. Lib. 1. 438. 



" moifture, and put a flop to putrefaction and its deftructive 
" confequences. The Greeks, who borrowed much of their 
" knowledge from Egypt, interpreted literally fome of thefe 
" philofophical allegories. Hence the epithet ' Pythios' was 
" given to Apollo by fome of his worfhippers ; and under 
«' this title the inhabitants of Megara erected a temple to his 
** honour.* His prieftefTes, even at Delphos, were called 
" Pythias. And further to perpetuate this benevolent action, 
*' the Pythian games were inftituted, wherein the vidors were 
" crowned with garlands of beechen leaves- This author's le- 
' ' gend alfo of the voyage of the god JEscuLAPiusto Rome, f 
iC in the form of a ferpent, with the committee of Roman 
" citizens fent by the fenate, during the rage of the plague in 
* ( Italy, between the 458th and 462d years of the city, to 
" fetch him from Epidaurus,^ appears to be nothing more 
" than another allegory, or popular (lory, expreffive of the 
" method taken by the Roman government to procure, from 
*■*- the better informed Greeks, all the information they could, 
" about preventing and flopping peftilential diftempers. As 
" ^fculapius was reputed the fon of the Deity, to whom a 
" firname was given from the monfter or ferpent he was al- 
" ledge. 1 to have killed on the banks of the Nile, it is proba T 
" ble, when the figurative meaning of the allegory was drop- 
" ped, the literal interpretation of ' Pythius' w T as transferred 
'« from father to fon, and thus a fnake came to be the type or 
" emblem of phyfic. Some pleafant remarks have been made 
" on this fubject by Sir Samuel Garth. § I wifh fome 
" Apollo would deftroy the Python of the United States I 

" From the fame root whence Python is derived, probably 
" come nvp, fire, and Wo?, corruption ; expreffive of the de- 
" compofition of natural fubftances by combujiion and pu- 
*' trefaftion. It muft have occurred to mankind, very foon 

" after 

* Plutarch in Vit. Anton. 

-j- Metara. xv. 622. 

% 3 Rollin's Roman Hiftory, 305. 

§ Works, p. 153. 



" after they began to make obfervations, that when vegetable 
" and animal bodies loft their living energy, or died, they 

• foon underwent an alteration, and laid afide their old, and 
" took upon themfelves a new form ; and that fuch of them 
" as were not changed by the operation of fire, would yield 
" fooner or later to the agency of corruption. They muft 
" fooh have difcovered, not only that thefe were the two 
'* great deftroyers, but that there was a confiderable refem- 
" blance in their manner of accomplifhing their refpedlive 
** works ; and that decaying bodies, which frequently evolved, 
" during their decay, a great quantity of heat, were, in fuch 
" cafes, under the influence of both nd? and vvov at once. — 
M Hence, in conftru£ting their language, the Greeks, in this 
" inftance, as in an abundance of others, moft correctly 
" kept up an analogy in words, correfponding to what they 

* obferved in fact. 

" As long as they confined thefe terms to exprefs certain 
'* changes incidental to inanimate objects, the ideas fuggefteel 
u by this methodical language preferved their corredtnefs. 
" But, in ancient times as well as in modern, there has been 
" a conftant difpofition to transfer the terms appropriated to 
" proceffes or modifications of dead fubftances, to exprefs 
" the conditions and functions of life. This is a fource of 
*' much inaccuracy in fpeech and ambiguity in fcience. For 
" example, the noun wup, which fignifies fire, is fometimes 
" employed by Hippocrates to exprefs a difeafe in which 
" a violent heat was a leading fymptom. From this fprung 
" TTupflor, a word often ufed by the old phyficians, and alfo by 
" the four evangelifts, (even by Luke,* who, as Dr. Friend 
*' obferves, wrote the befl: medical Greek of them all) to fignify 
" a diforder in which much heat was accumulated. Thence, 
•' likewife, came wvpel^, which appears to have been a more 
" technical or profeflfional term, meaning a diftemper in which 
" a fiery heat prevailed. The colonies of Greeks who fet- 

" tied 
* Chap. iv. 3?. 



" tied in Latium, called afterwards Latins, adopted different 
" modes of exprefling thefe ideas : for that form of ficknefs 
" wherein * fire' was fuppofed to predominate, was "called 
" by names derived from ' fervor' and ' flamma,' which 
" come from Greek radicals, fignifying to be boiling or burn- 
" in* hot : and hence the latinifms fever and inflammation, 
*i which are fo common at this day in our own tongue : and 
" where ' putrefaction' was judged to prevail, they expreffed 
•'« the forms of it by putreo, putrefacio, putrefco, putridus, &c. : 
" all derived from vvte, or wv&opcu, whence comes the hellen- 
" ifm ' putrid,' and its kindred words. 

" Such is the origin of a fet of terms, which are too firmly 
" eftablimed for any authority on earth to alter, notwifhftand- 
" ing they inceffantly fuggeft falfe ideas to the mind. They 
" have, from the time of their adoption to exprefs any thing 
" refulting from animation, perpetually bewildered thofe who 
" employed them as mediums of thinking and reafoning on 
*.' the caufes of thefe kinds of difeafes ; which have according- 
" ly been pronounced to be either inflammatory or putrid? 
" or of a mixed fort; as if the body of a living animal, in 
" which neither combuftion or putrefaction can take place, 
" was fubjedted to the fame accidents which diforganized a 
«'corpfe! — To complete the joke, as difeafes accompanied 
'*.* with great heat were called by a name fynonymous with 
"fire; fo, where the heat was fma/I, they were expreffed by 
"a word fignifying fmoke; and fuch is the typhus (1»po«, 
V fumus) of the prefent day ! From the difficulty of making 
" revolutions, or even reformations, this pernicious effect of 
" words upon ideas, and of language on opinion, will pro- 
" bably laft for ages."* 

The foregoing etymology is much confirmed by the follow- 
ing communication of the learned JohnC. Kunze, S. T. D„ 
Profeffor of the Oriental Languages in Columbia College, 

to 

* MitchilFs letter to Thomas Charles Hope, M. D. publifhed in the 
New-Yurk Magazine for February, 1797, p. 64 and 65. 



to Mr. Mitchill, of 28th February, 1797. " Recolle&ing 
" our converfation of yefterday, concerning the probable de- 
" rivation of n^p, I juft open my Scapula, and find under 
«' irv&u, from which he derives 7rt>o«, fomething that favours 
*? much your intimation. He derives from the mentioned verb, 
" the words wt>o$ and irvov, coloftrum or the firji milk, but fays, 
" that the fame word is fomctimes found for putrefied blood. 
" Under that he has w^ap, and gives the explanation, idem 
" quod 7rvo?. Hesychius calls that firjl milk, Trvplulov; 
" others wwpi«1ij« ; and in fome, Scapula does not fay where, 
" it is found way and nvxfh%s ; Tryp therefore may have its 
" origin from wxp, and this from nvou or itv§u. — It appears to 
V me a little remarkable, that the Hebrew word itfNa (baefch), 
" which hgnifies to putrify, feems to admit of no other deriva- 
" tion. ' B,' being a prepofkion, moftly rendered by, or in, or 
" through ; and ' efch,' the fire. Baefch, therefore, fignifies 
" by fire ; the two words (or fire being efch and ur." Does 
not the Trvp of the Greeks come from the ur of the Hebrews ? 

It will appear from this etymology of thefe terms and their 
derivatives, which are fo often ufed in medical language, that 
they are of an allegorical or metaphorical nature, and inva- 
riably fuggeft ambiguous or erroneous ideas to the mind. -. 

A very erroneous conclulion has been drawn by phyfi- 
cians, that the difeafes arifing from the exhalations of dead 
animal and fome of the vegetable fubltances, during corrup- 
tion, are putrid. They have not confidered, with that at- 
tention which they ought, that, after putrefaction is paft, or 
during its progrefs, the vapours produced are, with regard to 
inanimate matter, highly antiputrefcent. The carbonic acid 
gas (fixed air), which is extricated in great abundance during 
putrefaction, is known to be a powerful preventive of the 
corrupting procefs ; and the fame is true of the feptic (nitric) 
acid and volatile alkali. It is impoffible that fubltances which 
have undergone the putrefactive procefs mould ftill be putrid ; 
we might with equal propriety fay, that fubltances which 

B have 
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have undergone combuftion were ftill burning. The opera- 
tion of putrefaction and combuftion both refolves the com- 
pound body of the plant and animal into their fimple elemen- 
tary particles ; and to affert that the products ariling from pu- 
trefaction poffefs a power to putrify every thing in their 
neighbourhood, has juft as much reafon and propriety to di- 
rect them, as to affirm that the products of combuftion pof- 
feffed the power of fetting fire to every thing with which they 
came in contact. But the fact is, that fubftances having un- 
dergone combuftion, are ever afterwards incombuftible ; and 
bodies, after the procefs of putrefaction, are ever afterwards 
antiputrefcent. Peftilential fluids being produced by putre- 
faction, may be called feptic, as refpects their origin and title, 
but are clearly antifeptic in their effects. 

Exhalations from putrefying animal fubftances have been 
called putrid: this term appears to be very improper, and 
every where to have introduced much confufion into medical 
reafoning ; the truth of which will be maniteft from the fol- 
lowing experiments of Alexander. 

This accurate and able inquirer has proved that thefe va- 
pours are not only not putrid, but highly antifeptic in their ope- 
ration. He found that the mod nafty and offenfive water 
from ditches, puddles and fewers, were capable of preferving 
beef and mutton from putrefaction much longer than pure 
water. This was found to be true of the water of the North 
loch, the ditches in the meadows, and the drainings from the 
Connogate of Edinburgh, and the water of St. James's Park 
and Fleet ditch in London : that thefe waters contained putrid 
matter in fufficient quantity to make diem fit materials for 
fuch experiments, no one will prefume to doubt. Raw meats 
put to macerate in thefe liquids, and hung in their vapours, 
were univerfally found to be lefs liable to corrupt than when 
expoled to common air or common water. From the experi- 
ments the author concludes, that thefe antifeptic vapours could 
not be the caufe of thofe kind of fevers termed putrid.* 

Thefe 
* Alexander's Experimental Inquiry, ch. vii. d. 6z. 
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Thefe antifeptic vapours, produced from putrefaction, which 
caufe the difeafes that have been termed putrid, have been 
proved, by the profeffor of chemiftry, to be a combination 
of the principle of putrefaction (fepton) with the principle of 
acidity (oxygene). And here too, a power of words, different 
in derivation and in fignification, embarrafles the inquirer. 
Term after term has been adopted to cxprefs the radical of 
thefe defhuctive fluids. The term nitrogene is derived from 
the nitre from whence it is obtained by art, by means of decom- 
pounding that fait, which is formed by the union of this acid 
with pot-afh : but as this word does not convey to the mind 
any idea of its real origin, it is difcarded by him, and the word 
fepton is fubftituted, as being a term which will excite in the 
mind a clear conception of its origin. The term fepton is a 
neuter adjective from the Greek verb fepo, to putrify, it being 
the production of putrefaction. The adjective is ufed as being 
a more elegant manner of expreffing it, and ftrictly coincident 
with true criticifm, after the manner of Cicero, Longinus, 
and other authors who are juftly confidered as the models of 
elegance. And as the term fepton, the principle of putre- 
faction, and its derivations, are ufed throughout this treatife, 
I fhall annex a nomenclature in this .place, in order that the 
terms fo ufed may be underftood by fuch as are unacquainted 
with this innovation. 

Septon, for azote or nitrogene. 

Septous gas, for azotic gas or atmofpherical mephetis. 

Gazeous oxyd of fepton, for dephlogisticated nitrous air. 

* Septic gas, for nitrous gas 

* Septous acid, for nitrous acid. 
Septic acid, for nitric acid. 

Septate, feptite, for nitrate, nitrite, &c. 

* Chemifts heretofore have principally confined their refearchesto the feptie 
gas and feptous acid, and in a good degree overlooked thofe combinations of 
the principle of putrefaction (fepton) with the principle of acidity (oxygene), 
which exift, naturally formed, during the fpontaneous decompofition of animal 
and certain vegetable matter. The feptie gas and feptous acid never exift 
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naturally formed, or at leaft for a very Ihort time, but are always the products 
of art ; and on this account chemifts have neglected thofe forms of peftilential 
fluids which are produced in the laboratory of nature. This error has there- 
fore caufed fome difficulty in comprehending the new doctrine of contagion, 
bscaufe, if the nitrous acid was the caufe, they argue, it would be perceptible 
to the fight, as this acid emits red vapours ; and as this does not appear dur- 
ing putrefaction, therefore it does not exift, and confequently cannot be the 
caufe of malignant dil'eafes. But they do not recollect that the feptic gas and 
feptous acid cannot exift long in their artificial forms, when expofed to the at- 
mofphere; for fuch is their attraction for oxygene, that they abforb it from 
the common air until they are faturated with it ; by which their volatility is 
in fome degree diminished, and their colour changed from orange to pale, form- 
ing the colourlefs feptic acid. This, and the gaseous oxyd are the only forms 
in which it exifts, or can long exift naturally and in the open air. This is 
corroborated by the effect which takes place in obtaining the feptous acid : 
falt-petre is ufed for this purpofe, bting the feptite of pot- aft. : a ftronger acid 
is added to the falt-petre in order to difengage the feptic acid. There are two 
products from this, 'the one a portion of oxygene, in the form of vital air 
(oxygene gas) and the other, the fmolcing feptous acid of the (hops. If it 
was not the feptic acid which was combined with pot-afh to form the falt-petre, 
this oxygene gas could not be evolved ; and confequently, as falt-petre is found 
naturally formed in fome countries, it follows, that the fepton, or bafis of the 
acid, muft have been faturated with the principle of acidity, and thus con- 
flicted the oxygenated feptic acid, before its junction with pot-afh to form 
the nitre : and fuch feems to be the natural progrefs of things. 
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CHAP. I. Of the Phyfiology of the Alimentary Canal. 
SECT. I. Of Digeftion. 

X REVIOUS to the hiftory, or any pra&ical observations 
on the difeafe which I have chofen for the fubjedl of this dif- 
fertation, I fhall, in the beft manner I am able, confident 
with the limits of a differtation, defcribe fome of the functions 
of the alimentary canal: inafmuch as health depends upon 
their being performed with freedom and eafe, whatever, there- 
fore, difturbs or impedes thefe functions, becomes the caufe 
of difeafe. — The digeftion of the food is one of the moft im- 
portant operations in nature, for the maintenance of animal 
life: from fome impediment or difturbance of this procefs, a 
great number of difeafes, and complaints of various kinds, 
arife. It may, therefore, be proper to confider digeftion firft ; 
for organs of digeftion, of fome kind or other, are common 
to all animals with which we are as yet acquainted. 

Digeftion, in the animal ceconomy, is the decompofition 
which the aliment undergoes in that vifcus called, by anato-, 
mifts, the fromach, by the operation of a fluid fecreted in that 
organ, to which phyfiologifts have annexed the term of gaftric 

juice. 
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juice. This liquor acts upon the food, by means of a folvent 
power peculiar to itfelf; fits it in fuch a manner that the 
nutrient parts are eafily fepatated from the mafs, and taken 
up by the numerous abforbent vefTels which are plentifully 
diftributed throughout all the fmaller inteftines. The nutritive 
portion, called the chyle, is carried by the lacteals to the re- 
ceptaculum chyli ; whence it paffes on, through the thoracic 
duct, into the left fubclavian vein; there it mingles with the 
circulating mafs, and is converted into blood. By this means 
the bulk of young animals are enabled to grow until they have 
arrived to that fize which nature has prefcribed to each par- 
ticular fpecies ; and alfo to repair the wafte and lofs which 
the fyftem of the mature animal is conftantly fubjected to, 
from continual exercife, while in the full performance of its 
functions. 

Preparatory for digeftion, the folid food received in the 
mouth is divided into fmall parts by the teeth, and blended 
with the faliva, a liquor fecreted from the blood by the fali- 
vary glands, for the purpofe of moiftening the mouth, and 
alfo to mix with the food during maftication, to form it into 
a pulp, by which means it is more readily fwallowed. The 
faliva is neceflTary, in fome degree, at all times, to moiften the 
mouth and fauces, but in far greater quantities at meals, when 
it is required to be mixed with our aliment : on this account 
nature has taken care that the tafte, fmell, and even the fight 
of food, inflantly excite a proper fecretion of faliva. 

The food thus divided, and, by the mixture of the faliva, 
air, and the mucus of the fauces, blended into a pulp, is fwal- 
lowed, and defcends into the ftomach, where it mingles with 
a fluid of a more active nature, termed the gaftric juice. This 
fubject has, for a confiderablc time, agitated the minds of the 
medical world ; and a variety of opinions prevailed amon"- the 
ancients, refpecting the manner in which digeftion was per- 
formed in the human ftomach. Similar controverfies have 
fubfifted among the moderns; many, in addition to trituration 

and 
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and putrefaction, have imagined that fermentation takes place 
in the ftomach for the purpofe of digeftion. About the end of 
the laft, or the beginning of the prefent century, the ancient 
doctrine of trituration was revived. But Boorhaave confidered 
none of the powers, fuppofed by phyficians, both ancient and 
modern, to be the fole agent of digeftion fingly; he fuppofed 1 
the energy of the whole were indifpenfibly neceffary in this pro- 
cefs. Thofe who are the warm fupporters of trituration, as 
being the true mode by which digeftion is performed, bring in as 
a proof of their theory, that birds cannot digeft their food but 
by this means. But the experiments lately made by the Abbe 
Spall anzani, profeffor of natural h'ljiory at Pavla, prove 
that the ftomachs of thofe animals require no fuch auxiliaries ; 
for he found from thefe experiments, that their food is digefted 
by means of a folvent power in the gaftric fluid, fecreted by 
their ftomachs. He inclofed the food unbroken, in perforat- 
ed tubes, which were given to a turkey ; it came away with- 
out being digefted ; but on breaking the food it was returned ; 
when it was again voided, there were not the leaft remains of 
food in the tubes.* Hence it appears evident, that tritura- 
tion only accelerates digeftion, but is not absolutely neceflaiy ; 
for the mufcular power of the ftomachs of thofe animals have 
no more agency in digeftion than the teeth of thofe animals 
who are provided with them ; confequently trituration has 
no more the power to digeft the food than chewing. By chew- 
ing the food the gaftric juice acts more fpeedily upon the mafs, 
from the greater number of points it has to a£t upon, than it 
would have were it a folid mafs. But whatever be die power 
of digeftion in thefe animals, there is but little analogy be- 
tween their mufcular, and the membranous ftomachs of men ; 
than for which nothing can be lefs calculated than for the 
breaking and grinding of hard fubftances. Had the human 
ftomach feemed better formed for fuch a purpofe, and had 
its triturating powers been calculated at even a higher rate, 

ftill 

* Vide Spallanxani's DiiTcrtations, vol. i. fett. 62. p. 64 and 65. 
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ftiil it would have been evident that it performed no fuch func- 
tion; for every day's obfervation would be a proof againft it, 
from the f wallowing whole currants, cherries, and ripe grapes, 
which burft on the leaft preffure, and which are voided very 
frequently whole and unbroken. Thefe obfervations, with 
the experiments which have been adduced, will, I truft, be 
fufficient to overturn at once the doctrine of trituration. Thefe 
experiments with the hollow tubes, although decifive proof 
againft trituration in the human ftomach, argue nothing in- 
confiftcnt with the theory of a certain degree of fermentation 
being requifite for digeftion. 

It feems difficult, however, to imagine how any degree of 
fermentation can take place, without our being put in mind 
of it in the moft difagreeable manner; yet it is only when 
people are in ill health, and digeftion is weakened and dif- 
turbed by difeafe, that any feeling or effect, that can be imputed 
to fermentation is perceived. In good health, and while we 
avoid excefs and improper food, the prccefs of digeftion is 
carried on quietly, without our being informed of it by any 
difagreeable fenfation. 

Chemifls conlider thi?ee kinds of fermentation — the vinous, 
acetous, and putrid. Vomitings of a vinous fmell, which 
fometimes occur even when no wine has been drunk, and 
the frequent acid eructations with which people are fome-< 
times affli£ted, are brought as proofs that the two firft 
kinds of fermentation do exift in the ftomach during the pro- 
cefs of digeftion, and they therefore conclude, that they arc 
ncceffary agents in this procefs. Animal fubftances, how- 
ever, in no circumftance, not even in a ftate of putrefaction, 
undergo the acetous or vinous fermentation : whenever four 
eructations, or fpitting, therefore, happen, after eating animal 
food, they cannot, furely, be imputed to the acetous fermen- 
tation of the meat. This, with what has been remarked 
above, that no fuch difagreeable circumftance attended people 
in good health, while the digeftive organ is in its natural ftate, 
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renders it more than probable that thofe fymptoms proceed 
from fome other caufe than the healthy digeftion. 

This, however, can be proved beyond a doubt, from the 
experiments of Stevens. He collected the gaftric juice of 
a dog who had been fading eight hours : having put half an 
ounce of it into a phial with twelve grains of beef, and alio 
the fame quantity of water and beef in another phial, he placed 
them in a furnace heated to 102. 3. of Fahrenheit's thermo- 
meter : he examined the contents of the phials eight hours af- 
terwards ; the one that contained the gaftric fluid was mtire- 
iy diflolved, while the other had not undergone any fenfible 
change. In twenty hours afterwards the whole was removed 
from the furnace, after having examined them attentively. 
The beef which had been immerfed in the gaftric juice, emit- 
ted a rancid and pungent odour, while the other had become 
putrid, and emitted an intolerable Jlench. During the intire 
folution of the beef in the gaftric fluid there was not the lean: 
appearance of air bubbles ariiing to the furface, nor did it 
mew a.ny Jtgns of fermentation.* This experiment was re- 
peated with the fame effect. Sp allanzanit added to fome 
of the mafs of digefted fubftances the fyrup of violets ; but no 
change of colour took place, as might necefTarily have been 
expeded, had there been the leaft degree of acidity prefent in 
the mafs. Hence, then, it appears, from the experiments 
adduced, that the acetous and vinous fermentations have no 
agency whatever in the procefs of digeftion, further than in 
the imaginations of its advocates. This theory, then, like 
that of trituration, is founded upon hypothetical reafoning, 
and muft, like all the other doctrines founded upon the fame 
principle, give way to the more rational, formed upon the 
ftrong bafts of experiment. 

, The opinion of thofe who fupport the do&rine of putrefac- 
tion, and confider that fome degree of it is neceflary to com- 

C plete 
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plete digeftion, .and that it actually does take place in the ani- 
mal part of our diet, before it leaves the ftomach, has been 
combated by various arguments. It has been obferved, that 
the faliva of thofe who have fafted for a confiderable time, is 
in fome degree acrimonious; fo are their other juices; and 
even their breath, though naturally fweet, is then ofrenfive . 
but thefe difagreeable fymptoms foon difappear after the tak- 
ing of food. When a nurfe continues too long without tak- 
ing any nourifhment, her milk becomes rank and bitter, and 
the child rejects it with difguft; but no (boner does fhe take 
in a frefh fupply of food, than thefe will difappear, and her 
milk becomes zsfrejli and fweet as before. * 

It therefore appears, that no degree of putrefaction takes 
place in digeftion for the converfion of our food into chyle ; 
and if putrefaction was neceffary for that purpofe, it would 
of courfe, by means of the chyle, be communicated to all 
the fluids of the body ; and the breath, faliva, and milk, in- 
stead of being fweetened, would be rendered more offenfive 
in confequence of eating. Hence, if what has been juft re- 
lated is true, as it is, of the faliva, breath and milk, then it 
is equally true that thofe qualities are changed, and fweeten- 
ed in confequence of eating ; and if this is the cafe, then cer- 
tainly the conclufion follows, that putrefaction has no agency 
in digefting the food. Independent of the above arguments, 
this pofition can be proved from facts which neither can or 
do admit of a fmgle doubt. 

SpALLANZANif has, by experiments, found that animal 
food, fo far from becoming putrefcent while under the opera- 
tion of the gaftric juice, will, if it has undergone a certain 
degree of putrefaction, be rendered fweet and pure again. 
Hence, then, it will appear, that the gaftric fluid, which is 
continually flowing into die ftomach, fo far from being feptic, 
is highly antifeptic; confequently, inftead of promoting pu- 
trefaction, 

* Moore's Medical Sketches, p. 83. 
f Vide p. 349, 353, 355, vol. ill. 
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trefaction, will retard it. That neither of the fermentations 
can have any agency in digeftion is now certain ; and as die 
favourers of this doctrine were obliged to confider nature as 
deviating from her general plan of fimplicity in this cafe only, 
while in all her operations we fee her ftridlly adhering to her 
principle, this would be abfurd : for the phenomena of digef- 
tion cannot he explained as produced by either of the three 
kinds of fermentation alone; consequently two muft be taken 
in, either the vinous or acetous, with the putrid; for, while 
we make ufe of vegetable diet, the acetous or vinous fermen- 
tation ought to take place according to this theory ; and, on 
the contrary, when animal food is ufed, then the putrid muft 
be the caufe. But, from the experiments of modern phyfio- 
logifts, we find that nature, in this as well as in all her other 
operations, ftrictly adheres to her firft principle of fimplicity, 
by endowing the gaftric juice with a power which can act 
with equal force, whether the diet be vegetable or animal, by 
means of a menftruum. For this difcovery we are indebted 
to chemiftry, which has taught us the knowledge of folvent 
powers in diffolving bodies : it is by the afliftance of this beau- 
tiful branch of fcience, that we are enabled to account, in the 
moft Satisfactory manner, for the various phenomena which 
appear throughout nature's works. It is to this that mankind 
is indebted for that knowledge of contagious and infectious 
fluids, which has been communicated to the world by Profeflbr 
Mitchill. It is to this fcience that mankind is indebted for 
manv improvements which medicine has experienced, and for 
a better understanding of fome difeafes which had before 
eluded the refearches of the ancients. That a folvent power 
in the gaftric fluid is the means by which the food becomes 
diverted, will readily appear from the facts already adduced to 
corroborate the arguments advanced: but, in order to difpel 
any doubt which may yet remain, I fhall bring forward a few 
more facts to fubftantiate the affertions. The experiment 
made by Reaumure is decifive and Satisfactory to prove 

the 
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the point in queftion, while, at me fame time, it fhews the 
falfity of the other three. He took a buzzard for the purpofe 
of his experiment, becaufe that bird has a membranous fto- 
mach, and therefore can poffefs no great degree of triturating 
power ; but, in order to preclude every mechanical power, he 
made ufe of tin tubes, perforated fo as to admit free ingrefs 
for the fluid fecreted by the ftomach, to the matter which was 
ufed in the experiment: on examining the meat contained in 
the tubes, after they had remained twenty-four hours in the 
ftomach of the animal, it was reduced to three-fourths of its 
original quantity : that which remained had the appearance 
of threads ; it was neither putrid, four, nor volatile, but to- 
tally infipid' 

Spallanzani* gave to a dog a portion of bone, inclofed 
in tubes: when he came to examine the contents, he found 
that it had undergone a confiderable diminution from the ope- 
ration of the gaftric fluid ; the remainder was rendered foft, 
and eafily cut with a (harp inftrument. Hef made the fame 
experiment upon himfelf, and proved that man is capable of 
digefting the fofter parts of bone, while the harder loft alfo 
confiderable of its weight. Hence, then, it follows, that nei- 
ther trituration nor the different fermentations could be fup- 
pofed to have any agency in producing the changes which the 
bones underwent in the ftomach of the dog, or in that of the 
experimentalift ; but that this change could only be wrought 
by the folvent power of the gaftric juice. From the food's 
being digefted by means of a folvent power in the gaftric li- 
quor, a queftion will arife, how the ftomach efcapes this ope- 
ration, being compofed oi the fame materials with the food ? 
This, the celebrated anatomift, John Hunter, has, with a 
great deal of ingenuity, proved, that the fame living principle 
which refifts the putrid tendency in the blood and other fluids 
prevents the ftomach itfelf from being a&ed upon by the oafhic 
juice; but as foon as the ftomach lofes this principle, it is as 

liable 
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liable to be ailed upon by this fluid as any part of our food. 
In confirmation of this, it is only neceffary to advert to die 
common circumftances of worms in the ftomach : while they 
retain die vital principle, they are a proof againft the folvent 
power of die gaftric jvuce ; but no fooner are they deprived 
of this refifting power, than they become as liable to the ope- 
ration of this menftruum as any other fubftance taken into 
the ftomach. It was owing to this principle that Jonah re- 
mained three days in the ftomach of a whale undigefted ; upon 
which infidels have founded fo great an objection to the holy 
record, as being miraculous ; but it only fliews their ignorance 
of one of the greateft laws of the animal ceconomy, that, fo 
long as the living principle remains in animal bodies, fo long 
are they proof againft the powers of digeftion. From diffec- 
tions it appears, that the ftomach becomes frequently digefted ; 
that the gaftric fluid has been found to corrode it, and to have 
made its way through the coats of the ftomach into the cavity 
of the abdomen. John Hunter* relates three cafes where 
he obferved that the ftomach had been acted upon by the gaftric 
fluid: two of them died from blows which they received upon 
their heads, which fractured their fkulls ; they both died in a 
very fhort time after the accident: the other was in a perfon 
who had been hanged. From the appearances of their fto- 
machs, and the fuddennefs of their deaths, it cannot be attri- 
buted to any putrefaction that they cculd have undergone, or 
to any difeafe of the ftomach ; for in all the cafes the fubjects 
were in perfect health previous to their deaths. Thus far 
have I endeavoured to mew the true procefs of digeftion, fo 
far as it relates to the ftomach, where digeftion is only begun, 
and is afterwards completed in the fmaller inteftines. From 
the remarks that have been made on digeftion, we find that 
the procefs of concoction, which is only begun in the ftomach, 
is afterwards completed in the fmaller inteftines, and there the 
aliment is converted into chyle. 

SECT. 

* Vide Animal Economy, p. 230, note. 
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SECT. II. Of Chyhficatlcn. 

CHYLE, in men and quadrupeds, is of a white colour, 
refembling milk; it is commonly of a faltifh, fweet tafte, but 
has not any fenhble fmell. In rifh and birds it is tranfparent, 
like water. When it is efFufed out of the lacleais of a healthy 
perfon, it coagulates like milk. It has been found to curdle 
in the lacteais after death,* provided the animal was in full 
health and vigour. 

Haller was of opinion, that an acid prevailed in the 
chyle, which prevented the putrefaction of the blood. His 
words are, " utilas chyli proxima eft, putrifcibilem naturam 
fanguinis acido fucco fuppeditato contemporari. Abfquechy- 
lo enim, ut oftenfum eft, orrines fucci humani in fummam ac- 
rimoniam tranfeunt, et fibris accenditur intra paucos Diis fur 
nefta." CRUiCKSHANKf denies that there is an acid pre- 
fent in the chyle : from the variety of experiments which were 
made, he could not perceive any acid, either by tafte or smell ; 
nor, on adding the fait of tartar, did the leaft effervefcence 
take place ; neither was the colour of the litmus changed in 
any manner by being immerfed in the chyle, which is conli- 
dered a very delicate teft to difcover the prefence of an acid. 
Further, it is impoftible that an acid can exift in this fluid ; for 
the bile, which is prefent and mixed with the fubftances to be 
formed into chyle, is an alkalafcent fluid, confequentlv no 
acid can exift, becaufe the inftantthe acid and the alkali come 
in contact, an effervefcence will take place, and form a neu- 
tral fait. 

Chyle is a fluid into which our food is changed in the fto- 
mach and fmall inteftines, by means of the gaftric fluid and 
the pancreatic juice, which is abforbed by a fet of vefTels 
plentifully diftributed over the fmaller, and alfo the two large 

inteftines 
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inteftines (the coecum and the colon), but in greater numbers 
over the duodenum and ilium : thefe velfels, from the refem- 
blance of the fluid they take up to milk, are called the lacteals ; 
by means of thefe veffels the chyle is brought to the thoracic 
duel:, from whence it paffes through that canal into the round 
of circulation. The importance of this fluid, and the necef- 
fity of it, in order to fupport life, mud be obvious to every 
phyfiologift, if, by means of difeafe or any accident, the ani- 
mal is prevented taking in food ; or even ii the creature does 
take in food, and digeftion is carried on completely, yet, it 
the mefenteric glands be difeafed, or the lacteals themfelves 
either debilitated or in a paralytic ftate, even then the animal 
will ftarve as certainly as if he had been failing. 

It was for a confulerable time the received doctrine, that 
the function of abforption of the chyle was performed by 
the red veins, together with their office of carrying the blood 
to theri^ht ventricle of the heart. — John Hunter, to whom 
we are much indebted for the ufeful difcoveries which he has 
made, pofitively denies this office to belong to the veins : he 
made a number of experiments to prove the fallity of this doc- 
trine, which are conclufive : there are a number of them re- 
corded in the work of CruickshanK;* I mail tranferibe 
one of them, for the fatisfaction of my readers, as the works 
of the above-mentioned authors are fomewhat rare in this 
country. " After one of the animals had been properly fe- 
" cured, and the abdomen opened, portions of the inteftines 
*' were quickly emptied, by preffure, of their contents, and 
" warm milk was injected in their place, and confined by 
" ligatures. The veins belonging to thefe portions of intef- 
" tines were emptied of their blood, by punctures made in 
" their trunks, and prevented from receiving more blood, by 
" ligatures made on the trunks of their correfponding arteries. 
" In this ftate the parts were returned into the abdomen ; and 
" by their veins being left thus empty, even an abforption of 
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u a fmall portion of milk would have been detected, as the 
" coats of the veins are fo thin, that they would have per- 
" teitted a white fluid to appear through their fides as readily 
" as red blood. The parts having remained in the abdomen 
" a quarter of an hour, half an hour, or more, they were 
" a^ain allowed to nrotrude, and carefullv examined : the veins 
" were nearly as empty as when the parts were firft returned, 
" and contained not one drop of white fluid j but the lacteals 
" were filled with it." 

The precaution in emptying the veins was quite unnecef- 
fary, for if the milk had mixed with the blood, it would have 
been eafily detected ; for the chyle is perceivable in the left 
fubclavian vein, where the thoracic duel empties the chvle 
into it. Hence it appears, from this experiment, that the 
lacteals are the abforbing veffels of the chyle, and not the veins. 
Some will object to this experiment, becaufe the animal on 
whom it was made mull have been under the operation of a 
confiderable degree of pain during the experiment, and on 
this account not fatisfactory ; but, in anfwer to this, it may be 
conlidered, that the lacteals were not prevented from abforb- 
ing the milk from the pain which the victim experienced dur- 
ing the time the experiment was making, and, confequentlv, 
will be fufficient to do away that objection. Nature, in all 
her woiks, has ftudied the moft fimple poflible manner in 
the firucture of her machinery, and has allotted to each its 
proper functions, fo that no one has to perform more than one 
office at the fame time ; as me has in no wife deviated from 
her plan, certainly fhe would not in this inftance be guilty of 
inconiiftency, and wander from her original plan, by givino- 
to the red veins the double office of abforbing the chyle, and of 
returning the blood to the heart: ihe has, therefore, provided 
the inteftinal canal with a ict of veiTels, whofe exprefs purpofe 
it is to take up the chyle, and fee it fafely lodged in the left 
fubclavian vein. There are other ablbrbent veffels diftributed 
over every cavity, and the furface of the whole body, which 
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a'bforb moifture from the atmofphere and the lymph which 
happens to be depofited in the cavities : it is by means of thefe 
veffels that the body is operated upon by contagion, together 
with the pulmonic organs, and the ftomach ; thefe veffels take 
Up the matter of contagion, and carry it into the circulation. 
This will be more fully explained in another part of this dif- 
fertation. 



SECT. III. Of the Properties and Ufe of the Bile. 

PREVIOUS to my offering any remarks upon the fecre- 
tion of the bile and its properties, it will not be foreign to my 
fubject to give a brief anatomical defcription of the organ des- 
tined for this purpofe. The liver is the largeffc gland in the 
body: it occupies a considerable portion of the abdominal 
Cavity: its figure is irregular in the human fubje£t; it is 
fomewhat flattifh, convex on its anterior, and irregularly 
concave on its pofterior fuaface : it is divided into two lobes, 
named the right and left, of which the right is the largeft. 
Befides thefe, there is another fmaller, called lobulus fpigelii : 
it is contained in the right hypochondrium, and part of the 
epigaftric region. The peritonaeum, which covers the liver in 
common with the other vifcera of the abdomen, doubling upon 
itfelf, is attached to the diaphragm, which forms the ligaments, 
for the purpofe of retaining the liver in its proper fituation. 
The falciform ligament is fituated directly oppoftte the termi- 
nation of the great fifTure, which divides the liver into the right 
and left lobes ; it is alfo frequently called the fufpenfory liga- 
ment, from its fufpending the liver from the diaphragm. There 
are two others, called, from their fituation, the lateral liga- 
ments. Befides thefe, fome reckon two others ; the one is a 
portion of the peritonaeum, which furrounds the blood veffels 
called coronary ; the other, the ligamentum rotundum : this 
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is the remains of the umbilical vein : but there is no ground 
for believing that they perform any ligamentary functions.* 

In a depreffion on the concave furface of the right lobe of 
the liver is found the gall-bladder, to which it is attached by 
the peritoneum. It is of a pyriform fhape ; its neck, or fmall 
extremity, being fituated fuperiorly ; its fundus, or large ex- 
tremity, inferiorly. 

Every organ deftined by nature for the purpofe of fecre- 
tion, is very plentifully furnifhed with blood, efpecially thofe 
that are intended to fecrete fluids which are of the greateft im- 
portance in the animal ceconomy. The liver, from the great 
importance of the bile in affifting in fome of the higheft func- 
tions, is accordingly copioufly provided with blood, which is 
very different from what is carried to the other glands for the 
purpofe of fecretion : while the blood from which all the dif- 
ferent glands fecrete their fluids is arterious, that of the liver 
alone is venous. The liver, like the other parts of the body, 
receives its nourifhment from the fanguiferous fyftem. But 
blood of every defcription is not fit for nutrition ; that only 
which has received the change of refpiration, and which cir- 
culates through the arteries, is adapted for the fupport of the 
animal. The liver receives its nutriment, therefore, from the 
hepatic artery : this artery is the third and largeft branch of 
the cceliac. The blood from whence the bile is fecreted, is 
a collection of all the blood fent to the peritonaeal vifcera (the 
liver excepted), whofe veins unite into one large trunk, called 
the vena portarum : after this veflel arrives at the liver, it 
branches out into the fubftance of that gland: the blood which 
remains after the bile is feparated, is carried, by the hepatic 
veins, (formed by the union of the termination of the vena 
portarum and the hepatic artery) into the vena cava afcendens. 

The fecreting terminations of the vena portarum are the be- 
ginning of the hepatic ducts, called pori biliarii ; thefe uniting 
at length, form the hepatic dud ; this, in its courfe to the 
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duodenum, is joined by the cyftic, there forming the ductus 
cholidochus communis. But, from the periftaltic motion and 
diftenfion of this inteftine, the paflage of the bile through the 
duct will be interrupted, by which means it will be diftended ; 
confequently the bile will regurgitate into the gall-bladder 
through the cyftic duct. 

This fluid is of a deep green colour, more or lefs inclined 
to a yellow, efpecially when diluted with any watry fluid ; of 
a very bitter tafte, and of a pungent, naufeous fmell. It is of 
a gelatinous or flimy conliftence, by which means it is eafily 
drawn out into threads, like a clear fyrup, and troths like foap 
when agitated with water in a veflel. When this animal foap 
is fubmitted to diftillauon, it affords a yellow alkaline phlegm, 
an empyreumatic oil, a considerable quantity of the carbonate 
of ammonia, 'an elaftic fluid united with carbonic acid and 
hydrogene gas, and the carbonate offoda.'* 

The bile is foluble in water : its colour is changed to a 
yellow, which will be brighter or darker, according to the 
quantity of water added. The bile is confidered by phyfto- 
logifts to aid the digeftion of the food of animals : this fuppo- 
fition is grounded upon the capability of this fluid to unite 
water and oil, by means of the alkaline falts which are found 
to be contained in the hepatic fecretion. I am inclined, how- 
ever, to doubt the ufe of this fluid in the procefs of concoc- 
tion. The food, after having undergone the operation of the 
gaftric juice, is found to be a gelatinous, homogeneous mafs, 
and therefore needs not the operation of the bile to unite the 
different particles together ; for thofe who favour this fuppo- 
fition imagine the fubftance of our food, after having under- 
gone the firft procefs in the ftomach, confided of oily and 
watry particles, and on this account needed the intervention 
of a third fubftance to combine them ; but as this is not the 
fact, there can be no neceflity for an alkaline fubftance to aid 
this union. It may be ufeful, when fuch a circumftance takes 

place 
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place from the powers of the principal digefting organ being 
defective, and the affimilation incomplete; but this is very 
rarely or perhaps never the cafe, the food being always or 
not at all formed into this homogeneous fluid. From the 
quantity of this fluid fecreted, and particularly in that feafon 
of the year when fevers are mofr. frequent, I am led to con r 
elude, that its principal ufe in the animal asconomy is to 
prevent difeafes erijingfrom the putrcfaHion of animal and 
•vegetable matter. The product arifing from die fponta- 
neous decompofition of animal and vegetable fubftances 
caufmg thefe diftempers, is the feptic (nitric) acid ; the alkaline 
nature, therefore, of this fluid, is admirably well calculated 
to prevent them. 

This truly ufeful and important fecretion has been fcourged 
by the phyficians of every age, and the greateft abufe has fallen 
from the pens of all the different authors who have undertaken 
to write upon autumnal difeafes. " The bile, (they fay) 
during the warmth of fummer and autumn, becomes putrid, 
and from this corruption fpring the different autumnal fevers." 
In order, therefore, to mew the falfity of their doctrines, and 
to reinftate this very valuable fluid to that rank among the 
animal fluids to which it is juftly entitled, and from which it 
has been thrown, through ignorance of its qualities, I fhall only 
deduce one experiment, which, I truft/will be found fufEcient 
to overthrow the elaborate doctrines of the putridity of the bile 
being the caufe of thefe difeafes. Equal quantities of blood 
and bile being expofed under fimilar circumflances, the blood 
on the third day became putrid, while the bile mewed no 
figns of putrefaction until the fixth day, when it began to pu- 
trify.* So far, then, from the bile becoming putrid, it is lefs 
liable to undergo this change than any of the other animal 
fluids, and pofTefles the power of preventing other fubftances 
immerfed into it from being decompounded. f From the 
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ftfoove experiments, then, it is evident, that the blood has a 
greater tendency to putrefaction than the bile ; and, confe- 
quently, in thofe difeafes which are attributed to the putrid 
ftate of the bile, the blood mud, agreeable to the above expe- 
riment, be in a high ftate of putrefaction ; which, if it did 
exift, the animal muft certainly die the inftant that it took 
place, for thefe reafons: animal fluids, as well as folids, 
while they undergo the putrid fermentation, have a quantity 
of air extricated, by which means they are refolved into their 
elementary parts, which will form new combinations, ac- 
cording to the chemical laws of elective attraction ; that is, 
the fepton, hydrogene, carbone, and a portion of oxygene. 
Thefe elementary principles, which enter into the cora- 
pofition of the blood, will, fome of them, unite and form 
different compounds ; while others will remain uncom- 
bined. Now, it is a well afcertained fa£t, that if the leaft 
quantity of air finds its way into the blood veffels of an ani- 
mal, inftant death is the confequence ; therefore, air being 
generated during putrefaction of the blood, nothing is more 
certain, if this takes place in the blood veffels, than that 
the animal muft expire in a few moments. Hence, then, it 
is certain, that putrefaction in the bile cannot pofllbly take 
place, for the blood poffeffes twice the appetency to become 
putrid that the bile does, and confequently the animal will die 
before that procefs can be entered upon by the bile. 

Having proved that the bile is not the caufe of thofe difeafes 
called bilious fevers, I fhall proceed one ftep further, by de- 
claring that there are no putrid fevers, and that the bile, fo far 
from producing or being the caufe of this form of difeafes, is, in 
a certain degree, a preventive. In order to prove this pofition, 
jt will be neceffary to difcover what the true caufe of thofe dif- 
eafes are which have been termed bilious. It is found to be a 
(combination of oxygene with fepton. That this is the caufe, 
we (hall take for granted in this place, as will be proved 
in another part of this differtation. This combination will 

form 
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form the feptous oxyd, or feptous or feptic acid, according 
to the degree of oxygenation. Here, then, is an acid 
which is the caufe of thofe difeafes termed fevers, for all fe- 
vers arife from the fame caufe, differently modified. The 
bile contains two different alkalies, the ammonia and foda, in 
combination with a weak acid ; thefe alkalies have a ftronger 
attraction for the feptic, than for the carbonic acid ; and agree- 
able to the laws of elective attraction, the alkalies will let go 
the carbonic, and unite with the feptic acid, (the weaker being 
difpoffeffed by the ftronger) and will form the feptite of ammo- 
nia, and the feptite of ioda ; and this procefs will continue 
until the whole acid becomes neutralized, or till the alkalies 
of the bile become faturated with the acid. Here, then, is 
a part, if not the whole of the caufe of the difeafe taken out of 
circulation ; and the fyftem will not become difeafed, but, from 
the quantity of the contagious matter being leffened, its delete- 
rious effects will be in a great meafure deftroyed. 

They who contend that the bile is the caufe of the numerous 
autumnal difeafes and fevers, are led to this conclufion from 
the quantity of this fluid that is fecreted by the liver, and from 
the quantity which is fometimes difcharged in vomiting, ap- 
pearing black and putrid. This, however, is a very wife 
proviiion of nature, to furnifh the fyftem with a large 
proportion of this health -reftoring fluid, when the body- 
is mod liable to be operated upon by feptic acid vapours, 
arifing from the vaft maffes of putrefying materials which 
furround them at this feafon of the year, to prevent, or at any 
rate to leffen the violence of the attack, which might otherwife 
carry the patient off. The change of colour in the bile thus 
thrown out, fhews the operation it has undergone, by means 
of meeting the feptic (nitric) acid in the alimentary canal ; for 
this acid, on being mixed with the bile, changes it into a dark 
colour, refembling coffee grounds. Therefore, inftead of 
finding fault Avith Providence for fupplying the fyftem with 
this fluid, we fliould never ceafc in offering our moft grateful 
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acknowledgments to Him, for placing in the conflitution 
of animals a fluid which is capable, in all ordinary circum- 
flances, of preventing this clafs of difeafes. They further 
reafon, from the yellownefs of the fkin which takes place in 
certain diftempers of this clafs, that its peculiar hue is lemon- 
coloured, and proceeds from a bilious fufrufion, as in that 
difeafe which arifes from a difeafed ftate of this organ. The 
fallacy of this, however, will readily appear, fince, in the dif- 
tempers called putrefcent or malignant, where a yellownefs of 
the fkin appears, it is not owing to a difeafed ftate of the liver, 
but is a dye or ftain occafioned by the feptic acid (nitric acid) 
beino- applied to the furface ; for it is a well known facT: to 
thofe who handle or make much ufe of this acid, that the 
parts of the fkin to which it is applied will be turned yellow, 
and exhibit the particular colour which the fkin puts on in 
thofe perfons affected with yellow-fever. The abforption of 
the bile which takes place in jaundice, will have an effect upon 
certain of the excretions which is not found in thofe labouring 
under yellow -fever. The colour of the urine will be deeply 
tinged with the bile, the fasces will be of an afh colour : but 
■ none of thofe appearances take place in the yellow-fever. 
Further, the yellownefs of the fkin in this fever, never takes 
place but when the atmofphere is highly impregnated with 
peftilential vapours, and alfo not till the latter ftages of the 
diftemper. Now, if it was owing to an abforption of the 
bile, this yellownefs of the fkin ought to take place in the be- 
ginning of the difeafe, and alfo to make its appearance in the 
urine, which is univerfally the cafe in the iderus ; but this is 
not the fact. In order to prove that this Mate of bile which 
is fometimes difcharged of a black and putrid appearance, is 
occafioned by the feptic (nitric) acid will appear from the ex- 
periments made by Maclurg and Saunders ; the former made 
his experiments upon human bile. A quantity of human bile, 
fays Maclurg, being mixed with the nitrous acid, its colour 
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was changed to a turbed brown.* A quantity of the bile of 
an ox being mixed with concentrated nitrous acid, it was 
changed to a brown colour : on mixing them an effervefcence 
took place, f 

That the feptic acid and the gafeous oxyd of fepton are the 
caufes of thofe difeafes, and not the bile, will be evident from 
the appearances of the blood taken from patients by venefec- 
tion, and from diffeclion. The blood is of a dark colour, fome- 
times thick, and frequently appears to be in a ftate of diflb- 
lution, liable to corrupt in a very (hort time ; forming poly- 
pus concretions in the heart : the blood contained in this organ 
is black and grumous. Similar appearances take place if the 
feptic acid be injected into the blood veffels, or if the blood be 
drawn into a veffel containing this acid, or the gafeous oxyd 
of fepton 4 



SECT. IV. Of the Pancreas. 

THE pancreas, or fweetbread, is a large conglomerate 
gland, of the nature of thofe which fecrete the faliva : it is 
fituated in the epigaftric region, under the ftomach, between 
the liver and the fpleen : its figure refembles a dog's tongue. 
It is compofed of a great number of fmall, foft, glandular bo- 
dies, combined in fuch a manner as to exhibit the appearance, 
on the outlide, of one uniform furface, which is rendered un- 
even by numerous fmall convexities, more or lefs flattened. 
When thefe fmall glandular bodies are feparated a little from 
each other, we find, in die center of the gland, a particular 
duel;, in which feveral fmaller ones terminate laterally on each 
fide, like fmall rami in a ftem. This is called the pancreatic 
dud, through which the pancreatic juice is conveyed to the 

duodenum : 

* Maclurg on the Bile, p. 44. 
■f Saunders on the Bile, p. 43. 
% Vide Appendix A. 
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duodenum : it is fometimes double, but for the moft part there 
is only one. The pancreas is chiefly fupplied with blood 
from the fplenic artery ; but it alfo receives fome branches 
from the duodenalis and pylorica, and a few ramifications 
from the mefenterica fuperior and gaftrica major. 

Anatomifts and phyfiologifts haveobferved a great refem- 
blance between the pancreas and the falivary glands. Che- 
miftry has not as yet thrown any great light upon the quali- 
ties and properties of the fluid fecreted by the pancreas, from 
the difficulty of obtaining a fufficient quantity of this fluid ; but 
from the obfervations which have been made from the ftruc- 
ture of it, its great refemblance to the falivarv glands, and the 
great likenefs of the fluid to that of the faliva, it has been 
confidered of the fame nature, and very probably of the fame 
ufe with that of the faliva. It is a watery, infipid, thin fluid ; 
neither acid nor alkaline, and is poured into the fame place with 
the bile. The quantity of the juice fecreted by the pancreas 
we are alfo unable to afcertain : if, however, we compare the 
fize of it with the falivary glands, and the number and re- 
fpeclability of the blood veffels of each, [it is fuppofed to be 
three times as large as the falivary glands] the quantity will at 
leaff. be in the fame proportion : and further, its fituation is 
much warmer than the falivary glands, being encompalTed by 
the larger vifcera of the abdomen. The ufe of this fluid 
will appear from this glandular fubftance being found not only 
in man, but in almoft all the other animals : nor is its ufe to 
be judged of from the experiment, which (hews that a great 
part of the pancreas may be deftroyed in robuft animals with- 
out occafioning death ; becaufe, in fuch experiments, a part 
of it muft be left adhering to the duodenum. 

With the ufe of this fluid we are no better acquainted than 
with its component parts. We therefore cannot fpeak with 
any certainty : it appears, however, to be principally of ufe 
in diluting the diffoived food, uniting with it in the duode- 
num, whereby it is rendered fo fluid as to be circulated with 
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greater facility through the abforbent veffels ; alfo to correct 
and dilute the vifcid cyftic bile, and to moiften the faeces, in 
order that they may not injure the inteftinal tube, by their 
becoming hard and induiated, which thev would if they were 
not prevented by this and fome of the other fluids which are 
conftantly poured into this canal : in fhort, it performs, in 
the lower part of the inteftinal pafTage, all the offices which 
the faliva does in the upper part of it. This fluid, in uniting 
and mixing with the bile, makes it more active, in the fame 
manner as water does foap ; for without water common foap 
would be incapable to remove foreign matter from thofe things 
in which it is ufed fo effectually as with it. 



SECT. V. The Condition of the Alimentary Canal. 

THE condition of the alimentary canal, which is compof- 
ed of the cefophagus, the ftomach, fmaller and larger intef- 
tines, is the next to be confidered, as it appears in the healthy 
ftate. The cefophagus is the tube which conducts the food 
into the flomach \ its inner furface is lined with a great num- 
ber of fmall glandular bodies, which fecrete a mucus fluid, 
which ferves to make the pulpy fubftance pafs down with 
great facility, and, at the fame time, affords a fheath againft 
irritating food: the aliment is brought into this ftate by the 
operation of maftication in the mouth : after having been 
reduced into fmall parts by the teeth, it mixes with the faliva, 
forming a foft mafs ; it then defcends into the ftomach, and 
there undergoes the flrft operation of digeftion, by means of 
the action of the gaftric fluid, (which has been fpoken of be- 
fore, when upon the fubject of digeftion:) here it is changed 
into an infipid afh coloured fubftance. Having undergone 
the operation of the gaftric menftruum, it pafTes through the 
pylorus into the duodenum, there to undergo the operation of 
chylification, which is continually abforbcd by the lacteals. 

Here. 
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Here, then, the digefting procefs is completed. After the lac- 
teals have felecled their food, there will remain the indegefta, 
or a refiduum of the food which is incapable of digeftion, and 
confcqucndy of no ufe in nourifhing the animal. The 
faeces contain a portion of bile, pancreatic juice, and the mu- 
cus of the interlines for the purpofe of diluting them, and 
fheathing the coats of thefe tubes from the ftimulant and 
irritating quality of the feculent matter. 

The alimentary faeces of the human body are moft gene- 
rally of a yellowifh bilious colour, and of a foft texture, 
upon its arrival into the large inteftines ; there the procefs of 
abforption ftill goes on, and becomes more complete here 
than in the fmaller inteftines, from the flower motion of 
thefe inteftines ; and during the ftay of the faeces, the pu- 
trefactive fermentation begins to take place ; as is evident 
from the foetid odour of them when evacuated during the 
healthy ftate of the body. They are, after the fecond ab- 
forption, thrown out of the body by means of the periftaltic 
motion of the inteftines, .together with the preflure of the dia- 
phragm and the abdominal mufcles. The periftaltic motion 
is occalioned by the faeces accumulating and irritating the in- 
teftines, and by the ftimulant qualities of the bile acting upon 
the mufcles of thefe tubes. I need not make any remarks upon 
the necefljty of the feculent matter being evacuated from the 
inteftines, as their, retention would greatly affect the health of 
the animal, and be productive of the moft ferious confe- 
quences. 



SECT. VI. An Examination of the feculent Matter of 
the large Intejlines. 

ON examining the feculent matter of the large inteftines, 
we are neceflarily led to confider, in the firft place, the ab- 
forption of the more fluid parts of the faeces. The ccecum 

and 



and t!ie colon, the two fir ft of the large inteftines, aie, like 
the-fm:i!ler, fupplied with ahlorbing veffels,* to take up the 
nutrient parts of the food, which are not completely abforbed 
from the feculent matter in the fmaller canal, by means of the 
rapid motion of the contents of this tube ; it was therefore ne- 
ceffary, that, in fome part of the canal, a flower motion mould 
take place, fo that no part of the nourifnment of the animal 
fhould be loft : in order, therefore, to fulfil this grand object, 
nature has provided the two large inteftines with valves, by 
which means this intention is completely anfwered. 

In this part of the inteftinal canal, after the abforption of 
the fluidity of the feces, a certain degree of putrefadion takes 
place in the dregs of the aliment themfelves, from the length 
of time that they are retained there to accomplifh an intire 
abforption of the nutrient parts : this is evident from the quan- 
tity of gazeous fluid which is emitted from the reftum : thefe 
airs are found to be thofe which are produced during the de- 
compofition of animal and vegetable fubftances. The ne- 
ceffary promoters of putrefaction being prefent in thefe tubes 
in fu/ficient abundance to produce this effect, (air, heat and 
moifture being continually prefent) there can be no doubt 
of this procefs going forward in this canal; and further, the 
contents of thefe tubes being compofed of fuch materials as 
undergo this procefs with great facility ; nay, in their inani- 
mate ftate they have a great tendency to burft forth from their 
compound to their e!e;nentary principles; for the living prin- 
ciple is, no doubt, the powerful agent in keeping thofe re- 
fractory companions from diffolving their confederacy : there- 
fore, as long as bodies poffefs the living principle, fo long 
will they refifb the putrefactive procefs. That the feces do 
undergo the putrefactive fermentation in the alimentary canal 
will further appear from the effect: which takes place out of 
thebodv under ftmilar c ire um fiances. Putrefaction will take 
place out of the fyftem in a degree of heat much lefs than 
that of the human body ; and experiments fhew, that putre- 
faction 
* Vau^han's Anat. vol. i. p. 417. 
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faction goes on more rapidly in a confined place, than where 
the fubftances undergoing putrefaction are expofed to a free 
and more open lituation. The extreme fcetor of the faeces is 
owing to this Hate of them ; hence, then, will it be eaiily to 
account for the extreme foetid and naufeous fmell of the ftools 
of dyfenteric patients, together with ah experiment which will 
be related hereafter, why this phenomenon ought to take place. 
We have fhewn that putrefaction does take place in the 
faeces; it now remains to mew, that, during their decompo- 
fition a combination of fepton with oxygene is formed. The 
putrefaction of fubftances is the decompofition of their or- 
ganic ftructure, and an arrangement of them into new com- 
binations, according to their relative attractions ; the fepton 
(azote) having a great attraction for oxygene, they will unite 
and form the feptic (nitric) acid. This procefs will continue if 
the degree of heat is not fo great as to change thefe ingredi^ 
ents into an elaftic aerial form. Now, then, the feptic (nitric) 
acid, uniting with the faeces, will contribute to produce their 
naufeous and foetid fmell. This feems to be proved from the 
experiments of Pringle j* he united the nitrous (feptous) 
acid to the faeces, in order to prove that it would take off" that 
difagreeable fmell which they pofleffed, but he found that in- 
ftead of making them lefs foetid, it greatly increafed the fcetor 
of them. 

The faeces fometimes put on an indurated form, which 
is certainly owing to the feculent matter remaining ftagnant 
too long, by which means they lofe their fluidity through the 
activity of the abforbing veflels, which are never at reft as 
long as they have any matter to take up : they have been found 
even to take part of the faeces. 

This Hate of the alimentary canal is produced by a weak 
and lax ftate of the mufcular fibres of the guts, they having 
loft their initability from the too long continuance of the fti- 

mulus of diftention. 

Scybala 

* Vide Pringle on the Difeafes of the Army, p. 339. 
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Scybala arc alfo frequently found in the interlines, from 
their contents becoming acrid, forming an excefs of ftimulus, 
which, operating upon their mufcular fibres, produce a con- 
vuHive affection in thefe mufclcs, and occalion an irregular 
motion in them, whereby the faeces become formed into thefe 
fcybala, or round balls. From their mechanical operation 
upon the inteftines and the mouths of the blood veffels, thefe 
are irritated to fuch a degree, that, when evacuations are pro- 
duced, fome blood is frequently discharged with them ; whence, 
and from the tenefmus, prolapfus ani and haemorrhoids are 
produced. Thefe fcybala have, for a long time, been con- 
fidered as the caufe of dyfenteric affections; but, fmce the 
doctrine of contagion lately publifhed by Mitchill, 
Profeflbr of Cbemiftry, Natural Hiftory and Agriculture in 
Columbia College, the caufe of this difeafe, as well as all 
thofe which come under the common denomination of fever, 
is much more fatistactorily accounted for, nay, it is reduced 
to a certainty. We have feen that putrefaction does take 
place in the fasces: this procefs ot decomposition in the ali- 
mentary canal forms a new combination between the ele- 
mentary parts : the oxygene and the fepton (azote) unite to 
form the feptic (nitric) acid, the carbone and hydrogene to 
form fat, the hydrogene and oxygene to form water, the ox- 
ygene and carbone, together with the matter of heat, to form 
carbonic acid gas, and the fepton (azote) and hydrogene to 
form the volatile alkali. Thefe are fometimes the product of 
putrefaction, but molt generally the feptic (nitric) acid is 
formed. 

This chemical union of fepton (azote) with the principle 
of acidity (oxygene) forms a very acYive fluid, which, conw 
ing in contact with the inteftinal tubes, produces inflamma- 
tion and excoriation. This corroding fluid is the caufe of the 
vaft quantities of blood which is voided by fome dyfenteric pa- 
tients, from its deftructive quality acting upon the blood vef- 
fels: it is fo very active, that, during the time of evacuation, 

the 
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the anus will become excoriated. If the action of this dele- 
terious fluid be fuffered to remain, gangrene and all its con- 
comitant evil will follow. This matter of contagion will enter 
the mafs of blood, and produce that conftant attendant on this 
difeafe, called the dyfenteric fever. How this peftilential fluid 
ihould get into the blood wilt be ealily undcrflcod : its mifci- 
bility with watery fluids enables it to be taken up by the ab-*- 
foi bent vefiels, and pafs with the chyle into the circulating mafs. 
But this difeafe does very frequently originate from a peftilen- 
tial ftate of the atmofphere, and from the poifon taken in with 
the drink, and mixing with the faliva, and by the abforbing 
veffels on the furface of the body : if to thefe external caufes be 
added thofe produced or generated in the inteftines, the violence 
of the difeafe will be increafed. The appearances of the blood 
are alfo very remarkable : there is a large proportion of ferum, 
of a yellowifh green colour ; the blood is of a dark colour ; 
the right ventricle of the heart is generally filled with blood of 
a more fluid confiftence than the left, the left ventricle is found 
nearly empty with polypi. The peftilential matter circulat- 
ing with the blood operating upon the heart, by its ftimulat- 
ing power wears out the excitability, and produces death, by 
indirect debility. This is evident from the ftate of the pulfe; 
in the beginning of the difeafe the pulfe is hard and full, as it 
ought to be from the operation of ftmuli upon the heart ; but, 
as the difeafe proceeds, the pulfe grows fmaller and weaker, 
and begins to intermit, until death is ufhered in to clofe the 
fcene : this will take place in proportion to the virulency of 
the infectious matter, and alfo in proportion to the degree of 
excitability in the heait. 

In weak and emaciated bodies, another ftate of difeafe in 
the alimentary canal is produced. Coftivenefs is generally 
occafioned by an impaired or weakened digeftion. When 
this is the cafe, all the fecreting organs will be more or lefs 
affected. The bile, which is a great afTiftant in digeftion, 
being in lefs proportion than in health, the intellinal tubes 
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lofe a powerful ftimulus. This'ftate of the bowels is always 
found in perfons addicted to fpirituous liquors, and more efpe- 
cially in thofe whofe occupations oblige them to lead fedentary 
lives : on this account we find that the female fex, whofe daily 
employments are fuch as compel them to this kind of life, 
are more frequently afflicted with this habit of body than 
men, whofe avocations are of a more active nature. This 
fiate of the bowels may proceed either from direct debility, 
from its ufual ftimulus being fubducted, or of the indirect 
kind, from an excefs of ftimulus. From this view of the 
different appearances which the alimentary canal exhibits, it 
muft be evident in what a variety of ways they are liable to be 
acted upon by certain caufes; and, confequently, the variety 
of difeafes which are produced for want of proper attention 
to thefe functions of the inteftines. How very neceffary, 
then, is it for the prefervation of health, to attend to this part 
of the animal ceconomy ! and how very much will the fuccefs 
of the practitioner depend upon the care which he beftows on 
thefe circumftances, in keeping the alimentary organs in their 
healthy operation ! 



SECT. VII. An Inquiry hozufar Animal Diet Is capable 
of imparting to the Faces the Power of exciting Dyf ente- 
ric Symptoms. 

HOW far animal diet poffeffes qualities capable of excit- 
ing dysenteric fymptoms, or to what degree this quality is in- 
herent in animal food, I fliall, in this place, endeavour to 
(hew. — When I make ufc of the term animal diet, I wifh to be 
Underftood as meaning the lean part, and not the fat, as this 
latter fubftancc does not pofTefs the dyfenteric quality, from 
its containing no fepton in its compoiition, but confifts chiefly 
of carbone and hydrogene. In order to eftablim this pofition, 
it will be neceffary to take a view of the mufcular fibres re- 
duced 
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duced to their elementary principles, viz. fepton (azote), ca?~ 
bone, hydrogene, oxygene, a fmall proportion of fulphur and 5 
phofphorus. Here, then, is found, in the compofition of the 
lean part of animals, the two fubftances which, when corn- 
bined, form the peftilential fluid. Septon (azote) is found to 
exift in a very large proportion, and the oxygene in no fmail 
quantity. During the ordinary procefs of fpontaneous de- 
composition, they combine together with great fecility and 
eagernefs. It may be afked, however, how it happens that 
fhefe fubftances do not remain, after their refolution in their 
fimple uncombined ftate ? This is a wife law in the ceconomy 
of nature, that, during the decompofition of bodies, there 
fhall be between certain principles a ftrong predilection to 
unite and form new compounds ; in this manner to prevent 
the wafte of thofe parts. Now, fo great is the difpofition of 
fepton (azote) to combine with the principle of acidity (oxy- 
gene), if the heat be properly-proportioned, that they inftantly, 
on being free, rufli together, and form a chemical union* 
which produces the feptic (nitric) acid. Nay, fuch is the 
defire or predifpofition of fepton (azote) to combine with ox- 
ygene, that, in the form of feptous gas and acid, it will abforb 
it with avidity from the atmofphere until it becomes faturated 
with the principle of acidity. 

That the decompofition whereby this combination is form- 
ed does take place in the alimentary canal, has been (hewn in 
feci:. 6 ; and that the acid is formed during the decompofition 
of animal fubftances, will appear from the ufe to which fub- 
ftances, when undergoing the putrefactive procefs, are put by 
the manufacturers of the feptite of pot-ath, (nitre). Hence, 
then, it is evident why this difeafe is of fo frequent occurrence 
in armies and on board of mips of war, where the chief diet 
of the foldiery is meat, and that not of the beft kind ; for it 
is a well eftablifhed facl, that msat cured with fait to keep it 
from becoming putrid, is more or lefs tainted in that feafort 
of the year when this difeafe is moft frequent among the com- 
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mon foldiers. The conco£ting procefs of thefe men becomes 
debilitated, from the fatigue and hardships to which they are 
expofed, together with the too free ufe of fpirituous liquors : 
from this debilitated ftate of the organ of digeftion, the food 
remains in the ftomach unconco£ted, putrefaction takes place, 
and in this ftate it is fent forth into the inteftinal tubes ; but, 
from the quick motions of the fmall inteftines, it is prevented 
from producing any bad effects there, and it is with rapid- 
ity fent to the large inteftines; there, by means of the 
flow motion which thefe parts are endowed with, the putrid 
mafs remains ftagnant for a time, and the putrid fermentation, 
takes place with great rapidity ; and during the procefs, this 
peftilential fluid is formed, and continues to receive additions 
as long as there remains matter to undergo this ferment. Fur- 
tlier, that animal diet is capable of imparting this deleterious 
quality to the fasces, is proved from what happens to perfons 
in different grades in the army ; for, during the time this diC 
eafe is found among the foldiers, the officers are rarely attack- 
ed with it. This, then, is juft as it ought to be, agreeably 
to the doctrine I have been endeavouring to eftablifh ; that 
perfons, from their peculiar fituations, fhould be more 
fubjecl: to a vifitation of this difeafe than others, according to 
their ability of procuring the neceffaries of life. The officer, 
from his fituation, is not fo much expofed to thofe caufes 
which have a tendency to impair or interrupt digeftion, as the 
common foldier, who is expofed to the viciffitudes and incle- 
mency of the weather; confequently, if he does not lead a 
debauched or irregular lite, the concocting organs will di- 
geft the food with great alacrity, and thereby prevent putrefac- 
tion. Officers have it alfo in their power, from the high 
wages they receive, to procure and felect the belt provisions ; 
they likewife make more ufe of vegetables ; and while they 
have their tables ferved with frefh meats, the foldiers are ob- 
liged to eat thofe provided by their country, which, in the 
feafon of the year when this difeafe ismoft prevalent, is more' 

OS 
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t>r lefs advanced to the firft ftagcs of putrefaction. Befides 
animal food there are alfo fome of the vegetable productions 
which contain this deleterious fubftance, particularly wheat, 
but in a lefs degree than meat, and yet confiderably more than 
the vegetables in general, though they all contain more or lefs 
of this principle. For wheat-flour, being frequently warned 
and fuffered to pafs through a (trainer, will leave behind a 
gelatinous matter, from which the volatile alkali (ammonia) 
*nay be produced; this fubftance is denominated vegeto ani- 
mal gluten. Ammonia is found, from analyiis, to be com- 
pounded of fepton (azote) and hydrogene.* Romberg, a 
German chemift, found that the feces of men fed upon coarfe 
bread contained a. fait, which, when expofed to fire, de- 
tonated like nitre. Gardiner obferves, that perfons who 
were convalefcent, and who had been attacked with dyfentery 
-or intermitting fever, on eating animal food had a relapfe.f 



SECT. VIE. A Chemical Analyjis of the Faces. 

AFTER having examined how far animal diet is capable 
of imparting to the faeces qualities of exciting dyfenteric 
•fymptoms, we are neceffarily led to confider the qualities of 
the feces, as appears from a chemical analyfis, by their emit- 
ting hydrogene gas, fulphurated hydrogene gas, phofphorated 
hydrogene gas, carbonic acid gas, and feptous (azotic) gas. 

Hydrogene gas (inflammable air) is fo great an ingredient 
in our daily nourifhment, that this circumftance of itfelf is a 
fufficient evidence of its exiftence in the human body, but 
more efpecially in the inteftinal canal ; for it is a principal in- 
gredient in water and fpirits, and a portion of it is continually 
floating in the atmofphere ; even meats contain a confiderable 
$>art of the radical of this gas. Water is very readily decom- 
pounded 

* Fourcroy's Chemiftry, vol. i. p. 339. 
•J- On Animal Economy, p. 360. 
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pounded in a temperature lefs than that of the body of anirnak 
who breathe the common air of the atmofphere, and more 
efpecially if the animal be fed with flefh, and a degree of pu- 
trefaction takes place in the alimentary canal: the fepton 
(azote) of the flenh having a greater attraction for the oxygene 
of the water than the hydrogene ; confequently the oxygene 
and fepton (azote) will, agreeable to the laws of elective at- 
traction, unite and form the feptic (nitric) acid, while the hy- 
drogene will combine with the caloric of the water, and pafs 
off in the form of hydrogene gas. That the fepton (azote) 
has a greater attraction for the oxygene than the hydrogene, 
and confequently that it will decompound water, is evident 
from the phenomenon of lean meat, immerfed in a running 
fheam of water, being turned into fat ; for the fepton of the 
meat, uniting with the oxygene of the water, efcapes in the 
form of feptic (nitric) acid ; while the hydrogene of the wa- 
ter, uniting with the carbone of the flefh, forms the carbo- 
nate of hydrogene, or fat.* 

This gas has frequently manifefted itfelf to perfons engag- 
ed in defecting human bodies in the night : in coming to open 
the abdomen, it has rufhed out, and taken fire by the candle. 
Hydrogene gas is inflammable, burning with a pale blue flame; 
it has no fenfible fmcll in its pure (rate. Flatus is frequently 
difcharged from the interlines without any fenfible fmell. Air, 
thus emitted, has been found to burn by being brought into 
contact with an electric fpark. 

Sulphurated hydrogene gas is a frequent occurrence in the 
alimentary canal, even more fo than the hydrogene gas itfelf; 
for it is a well eftablifhed fact, that, if there be any fulphur 
in the neighbourhood of hydrogene, the fulphur will be dif- 
folved by the hydrogene, and remain fo even if the hydrogene 
be changed to the form of hydrogene gas, and form the ful- 
phurated hydrogene gas. The fulphur is furniihed by ani- 
mal and vegetable fubftances taken as food. The impreflion 

which 

* Vide Cibbs's paper in the Repertory 01* Arts and Manufacture*, vol. ii. 
p. 10S and 109. 
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which the flatus emitted per anum makes upon the olfactory 
nerves, corroborates this fact ; it refembles the odour arifing 
from putrid or rotten eggs, which is known to hold a quan- 
tity of fulphur in folution. The fulphur may be obtained 
from the atmofphere alfo, from the folubility of this fubftance 
in hydrogene gas, which, arifing in and occupying the up- 
per ftratum of our atmofphere, from the hydrogene being 
fpecifically lighter than common air ; and during a thun- 
der-florin, the electric fluid coming in contact with this gas, 
it takes fire and burns ; the fulphur is fet loofe, and is again 
precipitated to the earth ; and during this time it may be 
taken into the ftomach, and this fometimes may be one of 
the means of its origin. Phofphorated hydrogene gas is alfo 
fometimes found to exift in the inteftinal tubes. The phof- 
phorus enters into the compofition of the bones of animals ; 
for this fubftance, being united to the principle of acidity, 
forms the' phofphoric acid, which, uniting with lime, forms 
the phofphate of lime or bones. This principle does alfo 
exift in animal fubftances, efpecially fifh ; for thefe animals, 
during putrefaction, will exhibit a mining appearance in the 
dark, like the brilliancy of a diamond; and it is alfo fome- 
times found in the fat part of animals. Vegetables likewife 
contain fome of the phofphorus, as muftard, and all the plants 
belonging to the fame clafs. During the decay of wood, this 
luminous appearance is very finking, and is a circumftance 
well known, and therefore needs only to be mentioned. The 
gas emitted, which has phofphorus in folucion, will alfo be 
evident to thofe who have had an opportunity of fmelling the 
peculiar odour of this fubftance, and can be eafily diftinguifh- 
ed from the fulphurated hydrogene gas. The difagrceable 
fmell of the breath of perfons whofe teeth are decayed, is 
owing to this fubftance being fet loofe from its union with 
lime, which enters into combination to form the teeth. This 
peculiar fmell of the teeth will enable us to determine whether 
the difagreeable fmell of ihe gas emitted per anum, is owing 

to 
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to fulphur being difiblved in the hydrogene gas or phofphorus ; 
for either the one or the other it muft be to produce any fen- 
iible effecT: upon the olfactory nerves ; for the hydrogene has 
no fenfible fmell in its fimple ftate. 

Carbonic acid gas is another fluid which is contained, in 
great abundance, in the alimentary canal. Carbone is one of 
the principal ingredients in our food ; all the animal and ve- 
getable fubftances contain this principle; thefe, undergoing 
decompofition, evolve this fubftance, which, combining with 
caloric, or the matter of heat, and the acidifiable principle, ox- 
ygene, forms this acid gas; for fuch is the attraction which 
carbone has for oxygene, that the former cannot be brought 
into the ftate of gas without its combination with the latter. 
This fluid alfo exifts, in a fmall proportion, in the atmofphere, 
and it may be derived from this fource by its mixing with our 
food, drink, and the faiiva; and it may be carried with them, 
in this way, into the ftomach. From the univerfality of this 
fubftance, and the great proportion of it which is daily taken 
into the fyftem, there can no doubt remain of its exiftence in 
the inteftinal tubes. It is alfo found, in great abundance, in 
drinks, which are very generally in ufe in this country, the 
fermented or malt liquors : from this fource it may be confi- 
dered as derived in the greateft quantity. 

There is yet one other gafeous fluid which may exift in the 
alimentary canal ; for it is one of the principal ingredients 
compofmg the food of thofe who make ufe of animal fubftan- 
ces. It alfo exifts, in a lefs proportion, in the compofition of 
fome vegetables. Scptous (azotic) gas is produced from the 
decompofition of animal and vegetable fubftances ; it is the 
principle of putrefa&ion. This fubftance takes on the form 
of an elaftic fluid, or gas, in the ordinary temperature of our 
atmofphere. This gas is alfo one of the principal ingredients 
in compofmg our atmofphere, it being compofed of -^ of 
feptous gas, Uo of oxygene gas, and ^ of carbonic acid 
gas. Here, then, may be a principal fource whence this gas 

may 
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may Be derived ; from the mifcibility of the enumerated aerial 
fluids with water, faliva, and our diet, they may be carried 
along with them into the fromach. From thefe remarks, and 
the great abundance of fome of thefe gafes in the articles which 
are daily ufed, I am led to conclude, that all of them do more 
or lefs occur in the inteftinal canal. 



•SECT. IX. Arguments to prove that neither of thofe 
Gafes have the Power of producing Dyfentery. 

THAT hydrogene gas has no agency in producing this 
slifeafed ftate of the large inteffcines, will appear from the great 
ufe made of fubftances which have this principle for its bafis, 
and which make chiefly the fluid parts of our aliment ; and 
from the frequent occurrence of this gas. We mall next fee, 
that this gas, combined with other fubftances, will be nearly as 
iiioffeniive as in its fimple form. In combining carbone with 
its bafis, hydrogene, a very mild and nourifhing compound is 
formed, one that is greatly in ufe as an article of diet. This 
compound is fat, which no perfon will contend to be delete- 
rious to the conftitution, but contributes greatly to nourifh 
the animal. In combining hydrogene and oxygene, we fhall 
have water formed, which is much ufed as a drink. Hy- 
drogene and fepton (azote), when united, form the volatile 
alkali (ammonia). This is ufed, in medicine, with great fuc- 
cefs in fome difeafes, and given in large quantities, without 
dyfentery ever occurring from its liberal ufe. Similar com- 
pounds will be formed with the combinations of the different 
elementary principles united to the fulphurated hydrogene gas, 
and the phofphorated hydrogene gas ; with this difference, that 
the two latter will, in fome of thefe compounds, efpecially 
when united with oxygene, have a quantity of fulphur in fo~ 
lution; while, in the others, the fulphur and phofphorus will 
be precipitated ; and thefe two ingredients, whether combined 

with 
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with the above principles or in a fimpk ftate, are equally iri-t 
nocent with the other, as they are found in the body in a com- 
bined ftate, with fome one or all of the above principles. 

In the fame manner is the carbonic acid gas equally inno- 
cent with the hydrogene gas, it being always prefent in the 
animal conftitution: it is emitted from the lungs in large pro- 
portions during expiration ; and the frequency of its occur- 
rence in the alimentary canal, without producing this fort of 
ficknefs, is a fufficient faft to prove that this cannot be the' 
caufe of the difeafe. In its combination with other fubftances 
it will be found equally inoffenfive.— Further, it is well 
known, that at prefent it is confidered a very valuable remedy 
in certain difeafes, and prefcribed in large dofes ; as is evinced 
by the late difcoveries and experience of Bed does, and other 
pneumatic phyficians ; which is a ftrong corroboration of the 
reafoning deduced, that the carbonic acrd gas is incapable of 
exciting dyfenteric fymptoms. 

Septous gas is alfo as incapable of producing dyfentery 
as anv of the other gafes: it is continually prefent, in fome 
degree, in the alimentary canal : being one of the moft abun- 
dant ingredients in the atmofphere, it finds its way into the 
flomach and inteflines by mixing with the food, water and 
faliva ; and, confequently, if this gas was the caufe of the 
difeafe, the human fyftem would never be without an affection 
of the large inteftines.— I have given a combination of the 
principles which are the bafis of the different gafes enumerat- 
ed, as found to exift in the alimentary canal, in order to fhew 
that thefe combined poffefs no qualities more deleterious to 
animals, than in their fimple ftate, or that of gas : but thefe 
fubftances never combine together after they are united with 
caloric (or matter of heat) to form new compounds, on ac- 
count of the repelling power of caloric, which is continually 
operating in oppofition to the power of attraction ; therefore 
they cannot come in contact with each other to form thefe 
compounds according to the laws of affinity or elective at- 
traction. _ 

CHAP. 
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CHAP. II. The Medical Confederation of the Subject. 

SECT. I. The Caufe producing Dyfentery, and the Can* 
neilion between this Difeafe and others Jliezvn. 

HAVING fhewn that the different gafes found to exifr. in 
the alimentary canal are not the caufe of dyfentery, we fur- 
ther have feen, that thefe, combined together according to .the 
laws ot affinity, are alio incapable of exciting this difeafed 
ftate ot the large intefHnes. We fhall next fhew that fep- 
ton (azote), combined with the principle of acidity (oxygene), 
is capable, and, moreover, is the only true caufe of this dif- 
eafe. The facts, however, fhewing that an acid is the caufe 
of dyfentery, are of the indirect kind : no experiment as yet 
has been made to afcertain the fact; though, from the analyfis 
of matter taken in as food, producing an acid, under certain 
circumftances, and alfo excrements being ufed for the purpofa 
©f obtaining the acid for the formation of nitre (feptite of pot- 
afh), we are led to conclude that this is the cafe; and the 
fame operation which produces this acid out of the body, 
is found frequently to take place in the inteftinal tubes. — 
Pringle pofitively declares, that an acid exifts in the fasces, 
which he calls " the feculent acid."* The feptous acid, on 
being united with the feces, inftead of allaying the fcetor, in- 
creafed it, contrary to the expectation of the experimentor.f 
This acid is called, by him and other writers, the mineral acid. % 
Hence the increafed fcetor of the fiools of patients in this dif- 
eafe ; and hence alfo a flrong proof that the acid of fepton is 
the caufe of this difeafe. From the analogy of the food made 
ufe of by the human fpecies, it is found to contain the bails 

G of 

* Difeafes of the Army. Appendix, p. 385* 

f Pringle, p. 339. 

\ The feptous (nitrous) acid lias, for a long time, been fuppofed to be a 
mineral production, but his lately been found to be of animal and vegetable 
origin, produced by putrefaction. 
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of this acid in a large proportion, for animal diet is much: 
more ufed than vegetables among that part of the human 
fpecfes which fuffers mod: from dyfentery. The fasces of* a 
man fed upon coarfe bread has been found to contain a fait, 
that detonated like nitre, when expofed to fire, as made by 
Homberg. Macquer,* in his remarks on Homberg's 
experiment, fays, " that its nitrous character is by no means 
" ambiguous: its deflagrating on live coals convinced Mr. 
" Homberg of its being nitre. But its conftantly taking 
" fire in the retort, as often as diftilled, is a fure proof that it 
" is a nitrous fait." 

This alfo is a certain fa£r, and one in point, to prove that 
the feptic acid is produced or generated in the alimentary ca- 
nal ; and alfo proves the great ufe of the bile in preventing 
thofe difeafes, by faturating the acid with the alkali, and there- 
by preventing the mifchief which would otherwife have been 
the confequence. 

The feptic (nitric) acid formed in the alimentary canal, in 
this experiment, is faturated by the mineral alkali of the bile 
forming the feptite (nitrite) of foda. If, then, this acid is pro- 
duced in the alimentary canal of a man fed upon bread, in 
what greater proportion ought it to be found in thofe who are 
fed upon lean or mufcular animal matter, which contains the 
bafis of this acid in a greater proportion than bread or corn ! 
There is no doubt but this acid is more or lefs conftantly 
formed in the inteftinal tube, as proved by the experiment of 
Homberg ; the alkali contained in the bile being in fufficient 
quantity to neutralize and form a feptic (nitric) fait. 

MASSEY.f in his paper on falt-petre, declares, that the 
ftrongeft feptic (nitric) acid is formed in the ponds and tanks, , 
or (hallow ponds of water, in the Eaft-Indies, by the fponta- 
neous decompofition of animal and vegetable matter in thofe 
tanks or ponds. Animal fubftances, fays Pringle,| will 

putrefy 

* Cherniftry, vol. ii. p. 372. 

f Vide Repertory of Arts and Manufactures, vol. i. p. 32Z. 

J Difeufcs of the Ajmy, p. 335. 
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putrefy quicker in a confined than in a free air. Massey* 
further afferts, that the putrefaction of manures, {linking 
pits and ditches, produce the nicric acid. Having proved that 
an acid exifls in the alimentary canal, and that this is the fep- 
tic (nitric) acid, I fhall (hew from what other fources this 
•acid is derived befides being generated in that canal. 

Having eftablifhed the fad, that an acid is formed in the 
inteftinal canal, and that this is the feptic (nitric), it will ap- 
pear evident, from thence, how it comes to pafs that this dif- 
«afe is produced, while no cauie from without the body cau 
be difcovered, and efpecially in that feafon when a few fpo- 
radic cafes are met with. It does not follow from hence, that 
all the dyfenteries arife from an internal caufe ; but a much 
■greater proportion proceeds from the gafeous oxyd and vola- 
tile acid of fepton (azote), taken in the body from without. 
In an atmofphere that is incumbered with peftilential fluids, 
thefe may affect the fyftem of fu.ch perfons as are expofed to 
their operation by entering in the pulmonic organs, there mix- 
ing with the blood, and exerting its influence on the heart; 
and as the blood paffes in its rotine of circulation, give to the 
contents of the alimentary canal a part of its deleterious qua- 
lity, or may be taken into the ftomach during the time of, 
our meals, and be fwallowed with the food. From their mi- 
fcibility with water and fluids in general, the faliva becomes 
another mode of carrying it into the alimentary canal- and 
laftly, it is abforbed from the atmofphere by the numerous 
abforbing velTels fpread over the whole furface of the body, 
in the fame manner as mercury and other fubftances are taken 
up by thefe vefTels, when applied to the fkin. From thefe 
different modes in which peftilence penetrates the body, it will 
appear what vaft quantities of the matter of contagion may be 
taken in, and why it happens that the patient is fo frequently 
attacked in the fpace of a few hours after being expofed to fuch 
air; provided that the atmofphere which he breathes be high- 

* Vide Repertory of Arts and Manufactures, vol. i. p. 321. 
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iy charged with the matter of contagion. It is owing to pef- 
tilence, alfo, that a fever is produced, which is termed dyfen- 
teric fever : fo ftrong is the connection of fever with dyfentery, 
that it is reckoned a neceffary fymptom by writers on this dif- 
eafe; but a dyfentery, or, at leaft, the afFedticn of the large 
inteftines, which, when united with fever, is called dyfentery, 
may exift, for a fhort time, without fever : this, however, is 
only in fporadic cafes, where there is no vitiated flate of the 
atmofphere: but fo quick is the abforption of this fluid from 
the large inteftines, that it is taken into the circulation, and, 
operating upon the heart and arteries, produces that particu- 
lar action of the fanguiferous fyftem termed fever, almoft as 
quick as the operation of its effect upon the alimentary canal. 
On the contrary, the fever may exifr. previous to any affec- 
tion of the large interlines, provided the exciting caufe be 
taken to tiie blood veffels by the pulmonic organ, and, through 
means of the blood, impart it to the large inteftines. 

Marih-miafmata have, for a long time, been confidered as 
the caufe of this diftemper. together with putrid fumes. Let 
us confider what thefe caufes are, and wherein they differ. 
Marfh-miafmata are the fumes arifing from fwampy and 
inarfhy foils, wherein are found vaft quantities of froos, newts, 
infecls, and other animals of the like kind, together with ve- 
getable fubftances, which are continually undergoing fponta- 
neous dccompohtion by putrefaction : thefe impart to the water 
and foil a ftrong feptic (nitric) tincture, which, evaporating 
by the heat of the feafon, imparts its deleterious quality to the 
atmofphere, where it floats, and is wafted by the wind in 
every direction, and afreets fuch perfons as are in its neigh- 
bourhood. This will appear the more certain by a farSt taken 
from Massey:* his words are—" But it mull not be for- 
" gotten, that their [fpeaking of the Eaft-Indies] ftrongeft ni- 
" trous (feptous) earths are found at the bottom of their tanks 

f* and fhallow ponds of water, which, in that country, are 
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** often of great extent, and in which, the water being eva- 
*' porated by the heat of the fun, large quantities of fiih are 
" left to corrupt, which furniihes a mud of the Jlrongejl nl~ 
" trous (feptous) quality." Hence marfh-miafmata, or the 
fumes anfing from marfb.es, are nothing but the galeous oxyd 
of fepton (azote), and feptic acid gas; and the dylentery pro- 
duced by marfh-miaSmata is, consequently, owing to the feptic 
(nitric) quality of the water with which it is made to exhale 
by heat; for, the evaporation of the pure water certainly 
•would not have the fame effect, as there is nothing deleterious 
in this fluid. Pringle* fays, " the intermitting fever, cho- 
" lera, and dyfentery, may as properly be called the endemics 
f* of camps as of low and marjliy countries." 

Fumes from corrupting animal and vegetable Substances are 
another caufe capable of producing dyfentery, and as fuph are 
enumerated by fome authors. Let us alfo examine what pu- 
trid vapours are, and wherein they differ from marfh-miafmata. 
The product of putrefaction has been fully dated [in feci. 7] 
to be the formation of certain new compounds, from decay- 
ing organic matter. The oxygene and fepton (azote), com- 
bining during this procefs, form the feptic (nitric) acid. " Pu- 
" trid juices and vapours are difperfed through the earth and 
" air, fo that there are few earths, of an abforbent kind, that 
" are not, in fome degree, nitrous."f All thefe feptic vapours 
which are enumerated, and which have been fuppofed to be 
of different kinds, are capable of producing dyfentery, and are 
jn reality fimilar; excepting, that, in the one, this peflilential 
fluid is formed in low and marfhy Situations, while the other 
undergoes the fame procefs in any Situation favourable to pu- 
trefaction. Dyfentery may arife from two caufes ; from acri- 
mony generated in the body, and from putrid Steams. " A 
" remarkable cafe occuned to me, of a perfon Seized with 
M dyfentery, upon fmeliing of human blood become putrid 
J "by 

* Difeafes of the Army, p. 10. 

f Vide Repertory of Arts and Manufactures, vol. i. p. 324 & feq. 
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" by Handing fome months in a clofe phial."* Now, it is 
known, that the vapours of putrid blood, attracted by chalk, 
form calcarious nitre, and are confequently of a feptic na- 
ture. How far, and what agency or qualities animal diet 
poffefies capable of exciting this difeafe of the large intcftines, 
has already been fhewn in feci. 7. I intended to have fhewn 
further, that it pofleffed, in fome degree, this quality, by com- 
paring the difeafes of the inferior order of animals with thofe 
of the human fpecies; but the difeafes of the domeftic, as 
well as thofe of wild animals, are as yet hidden behind the 
curtain of obfcurity. No perfon has confidered it of much 
moment to note the difeafes incident to brutes, not even thofe 
of that majeftic and ufefui animal the horfe. I truft, how- 
ever, that when we come to pay more attention to the dif- 
eafes of the brute creation, we mall find that thofe who make 
ufe of fuch diet as contains fepton, whether animal or vegetable, 
will be found to be iubjed to this difeafe, and to all the other 
difxempers arifing from the fame general caufe. 



SECT. II. The Effcfts of Pejiilcntlal Fluids upon the 
Mefcntery and its Glands. 

BESIDES the afFeaion of the large inteftines, by the ope- 
ration of peftilential fluids, other parts in the neighbourhood 
of them will be liable to become difeafed by its influence. 
The parts that are moil: frequently affeaed by them, will be 
, the mefentery and its glands, as the deleterious fluid will be 
more immediately applied to them by means of abforption. 
The feptic (nitric) compounds, paffing through the lymphatic 
veffels, produce a degree of inflammation, which will be com- 
municated to thofe glands through which they pafs in their 
courfe to the thoracic d U a, and excite in them an inflamma- 
tory aaion, which will induce a fchirrous or indurated ftate 

of 
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of them. It is alfo frequently communicated to the whole of 
the mefentery, as appears from the di flection of a perfon who 
has died of dyfentery.* That this matter of contagion 
is ahforhed by thefe veffels, is evident from the production of 
fever in fporadic cafes of dyfentery ; for the matter of pefti- 
lence, being firft produced or generated in the large intefhines, 
is afterwards ablbrbed and carried into the blood veffels, and, 
by the operation of its hamulus, occafions an increafed action 
of the heart and arteries. N 

The wafting of the body, called marafmus, which fome- 
times takes place in this and other fimilar difeafes, depending 
upon peftilential vapours for their caufe, can alfo be explained 
upon the fame principle. As the glands become indurated by 
the application of thefe feptic (nitric) combinations to them, 
it will appear evident, that, during the operation of the matter 
of contagion upon them, the chyle will be in fome meafure 
obftru&ed in its circulation through thefe glands, and, confe- 
quentlv, the body will not receive its accuftomed quantity of 
nourimment, or what is adequate to the quantity wafted in 
the performance of its healthy functions: the natural conclu- 
fion, therefore, will be, that the body muft wafte away, and 
occafion the phenomenon of the difeafe termed marafmus. — 
Further, it will appear evident, that this ftate of the mefenteric 
glands does take place, by comparing them with the effect 
which peftilential fluids are known to have upon the glands 
which come more immediately under our view. The axilla- 
ry and inguinal glands we know to be operated upon in this 
manner, by thefe vapours : for it is a well authenticated fact, 
that induration of the axillary and inguinal glands takes place 
in the plague, fmall-pox, and all the other difeafes produced 
from an highly concentrated peftilential ftate of the atmof- 
phere. The abforbent veffels are capable of being traced 
from the part where this deleterious fluid has been applied, 
quite to their termination into thefe glands. As a further cor- 
roboration 

* Vide fe&. 3, on DiflcdVions. 
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foboration of what has been faid, it will appear, from the fimi- 
lar effects which are fometiraes found in the glands contained 
in the inteftines, for the purpofe of fecreting a fluid for the lu- 
brication of them, that they are found to be indurated, or 
fchirrous, in perfons who have died of the dyfentery.* 

Thefe remarks will be further confirmed by the frequent 
dropfical affections which follow long-continued dyfenteries, 
intermittent fevers, and all the other difeafes produced by the 
fame caufe. The obstruction of thefe glands is, in many in- 
ftances, the caufe of dropfy ; for the lymph, being incapable 
of paffing through thefe glands, is depofked in the different 
cavities and cellular textures of the body producing the phe- 
nomenon of this malady ; and the generality or locality of the 
difeafe will be in proportion to the univerfality of the obftruc- 
tion. That dropfies are frequently occasioned by a fchirrous 
ftate of the mefenteric glands, will appear from the observa- 
tions of Brooks. f Intermittent fevers alio fometimes pro- 
duce a fchirrous or indurated ftate of the vifcera, as appears 
from the remarks of the Baron Van S\vieten.| Dyfente- 
ry, fays M'Bride, changes frequently to a ferous diarrhoea. § 
The diarrhoea following dyfentery depends, no doubt, upon an 
obfi:ru£t.ion of the mefenteric glands, occasioned by the in- 
flammation excited by the peftiler.tial fluid, which prevents 
the lymph of the inteftines from being depofited in the recep- 
taculum chyli, and caufes this ferous fluid to pafs off by the 
bowels, and produce what the authors above-named call a 
ferous diarrhoea. That this is the cafe appears from the 
obfervations of Brook s,|| that diarrhoea is produced from a 
ftimulus which irritates the vifcera, occaiioning the expulfion 
of their fluids from the veffels of the liver, pancreas, mefentery, 
aad inteftines: when, at the fame time, the mouths of the me- 
fenteric 

* Vide feci. 3. chap. 2. 

f Practice of F}nfic, vol. i. p. 301. 

X Vol. vii. p. 198. 

§ M'Bridc's Practice of Phyfic, vol. ii. p. 233. 

|| P lattice cf Phyfic, vol. i. p. 340. 
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fenteric veins and the ladteals are obftructed. This author 
further adds, that dropfies are produced by a long-continued 
lienterious dyfentery, andfchirrous of the mefentery.* Hence, 
then, it appears, from the above confederation, that an ob- 
ftruction of the mefenteric glands may take place in a long- 
Continued cafe of dyfentery, and other difeafes depending upon 
the feptic (nitric) compounds for their exciting caufe. 

SECT. III. The Appearances from Dijfeftion. 

THIS is further confirmed from the appearance, on dif- 
fection, of patients who had died of dyfentery. This difeafe 
always manifefts itfelfin the large inteftines, but moft gene- 
rally the colon and rectum are only affected ; .they have a 
black and putrid appearance; the coats are preternaturally 
enlarged, much ulcerated on die infide, and gangrenous ; the 
villous coats are either wholly abraded, or changed into a cor- 
rupted and flimy fubftance, of a greenifh colour. The fto- 
mach and fmall inteftines are neither mortified, nor difcolour- 
ed : fometimes, however, they are diftended with air. The 
mefentery is alfo affected, efpecially the glands ; fo is the omen- 
tum, which puts on a greenifh colour. The liver has been 
found to be affected; but this is a very rare occurrence. The 
bile is fometimes found to be ropy, thick, and of a dark hue. 
That part of the vena cava afcendens which lies upon the 
vertebra;, is alfo affected, and is very tender. The fpleen has 
alfo been found affected. 

PRiNGLEf found the large inteftines ulcerated, black, and 
putrid; the heart in this patient contained clotted blood: the 
blood in the veffels was fluid, but of a blackifh colour; while 
the ftomach and fmall inteftines were found in a healthy 
ftate. 

H Richter. 

* Brooks's Pra&ice of Phyfic, vol.*. p. 'j.01. 
■f- On the Difeafes of the Army, p. ZZ7. 



Richter* obferves, in giving an account of the dif- 
fection of a young lady who died of a dyfenteric affection* 
that he found the large inteftines gangrenous. 

HoFFMANf found, on differing dyfenteric patients, that 
the large inteftines were deprived of their villous coat; that 
they were inflamed, ulcerated, and mortified. 

Donald Monro never has feen fimilar erofions of the 
villous coats of the fmall inteftines in any of the bodies of 
thofe who died with dyfenteries.J 

Cleghorm, in his obfervations on the difeafes of the If- 
land of Minorca, treating of dyfentery, fays, " upon opening 
" the bodies of the dead, I have conftantly found the great 
" guts either entirely mortified, partly inflamed, or partly 
" mortified : in many I have feen fchirrous tubercles ftrait- 
" ening the cavity of the colon in feveral places ; in a few 
" there were fmall abfceffes in the cellular membrane of the 
" peritonaeum, contiguous to the colon and rectum ; fometimes 
" the fmall guts were perfectly found in appearance, but more 
" frequently the lower part was inflamed, the convolutions 
" being often preternaturally connected to each other by 
" membranes, as the lungs fometimes are to the pleura. In 
" two people the omentum was almoft entirely wafted, the 
" fmall remains of it being quite black ; while purulent wa- 
" ter was found in the cavity of the abdomen. In feveral it 
" was inflamed, and adhered both to the guts and peritoneum. 
" For the moft part the gall-bladder was full of dark bile, 
" and the fplcen more or lefs in a putrid condition. "§ 

Pringle|| gives an account of the diflections of the bo- 
dies of fome patients who died of dyfentery, which was epi- 
demical, in London, in the fall of 1762, where, befides the 
common appearance of the rectum and colon, he obfei ved, 

on 

* MeJical Obfervations, p. 103. 

\ Practice of Medicine, p. 176. 

\ Difeafes of the Army, vol. i. p. 330. 

^ Cleghorn, p. 227. 

|j Difeafes of the Aimy, p. 251. 
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on the infide of the lower part of the colon, and the upper 
part of the rectum, a number of fmall tubercles or excrefcen- 
ces, which refembled the fmall-pox, of a flat fort, differing 
from them in this, that they were of a firm confidence, and 
without any cavity. 

From thefe appearances of the contents of the abdomen, 
we rind that the colon and redtum are the feat of this difeafe, 
as they were always found to be difeafed, while the other 
parts in their neighbourhood remained found ; yet, we find, 
that fometimes, however, the parts near them are affected ; 
and it is what we ought to expect, from the nature of pefli- 
lential fluids fpreading, in the more malignant form, through 
a oreat part of the contents of the abdomen ; confequently 
we find it to affect the lower part of the fmall inteftines, the 
omentum, liver, gall-bladder, fpleen, ftomach, peritonaeum, 
and the mefentery, and producing in them fimilar appearan- 
ces with thofe of the original feat of the difeafe. 

SECT. IV. A View of the Connexion of Dyfentery with 
the Intermitting and Remitting Fever. 

THIS principle is further confirmed, from the connection 
between dyfentery and the intermitting and remitting fever. 
That there fhould be fuch an intimate connection between 
thofe difeafes, is evident from the fimilarity of the caufes pro- 
ducing them. It has been proved that dyfentery arifes from 
marfh-miafmata and putrid vapours : thefe two caufes have 
alfo been fhewn to be the fame; producing, when collected 
or condenfed, the feptic (nitric) acid. The intermitting fever 
is alfo produced by thefe caufes, as is alfo the remitting, 
Hence, then, it follows, that thefe difeafes arife from the pu-, 
trefaction of animal and vegetable fubftances, producing, by 
this fpontaneous decompohtion, peftilence (the gafeous oxyd 
and acid of fepton) . The peftilential fluids being fo abundant, 
in nature, produced from the refolution of animal and vege- 
table 
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table matters into new combinations, by means of the putre- 
factive fermentation, that it is eafily accounting for the fre- 
quency of thefe difeafes, and efpeciaily in camps, fliips of 
war, and tranfports, where great numbers of people are 
crowded together, and many corrupting materials are accu- 
mulated, by reafon of the filth and naftinefs incident to fuch 
fituations, through negligence of their commanders and own- 
ers ; and to thefe being alfo united the effluvia arifing from 
each other. 

Wade* is of opinion, that fevers and dyfentery are ail- 
ments of a kindled nature, prevented and cured in the fame 
manner; and that they do, in every cafe, arife, in thofe cli- 
mates, from the bowels and their contents. 

GARDiNERf obferves, that marfhy and fenny grounds emit 
the greater! abundance of this miafma, from the immenfe 
quantity of animal and vegetable matter, which is continu- 
ally undergoing decompofition, and -which, confequently, 
emits large portions of putrid exhalations ; the activity of which 
is increafed in proportion to the quantity or degree of putre- 
faction. 

HuNTERt obferved, that the dyfentery and remitting fever 
ran into each other, from the fimilarky of the caufes pro- 
ducing them, in Jamaica. 

Pringle§ obferved, that intermitting, or marm fevers, 
during the warm feafon, were very apt to put on a double 
form or paroxyfm, or to change into a continued form, rather 
than to remain in the intermitting ihape: he alfo found the 
putrid and contagious fevers changing into dyfentery. 

But marih-miafmata are not the only caufeof thefe difeafes, 
fays Gardiner :|| they are alfo found to be produced in 
jails, hofpfcals and iliips ; and alfo in private families, efpe- 

cially 

* On the Difeafes of the Eaft-Indies, p. 130. 
•f Animal Economy, p. 18. 
} Medical Commentaries, vol. xiii. p. iqi; r 
^ Difeafes of the Army, p. 210, m, 
fl Animal Economy, p. 1S5. 
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dally among people of the poorer clafs. This ftrongly proves 
the llmilarity of the marfh-miafmata to the human or putrid 
vapours which are conftantly exhaling from the bodies oi men 
who do not pay proper attention to the cleanlinefs of their 
perfons ; they both producing the fame effect, as appears from 
the refpe6tabie authority juft quoted. 

Zimmerman,* in his defcriptionof the dyfentery in Swit- 
zerland, in 1765, obferves, that there exifted a great connec- 
tion between dyfentery and putrid fevers. 

SAUNDERsf found a relation between the bilious yellow 
fever, intermitting, and the bloody-flux. 

Several cafes, during the kft feafon, appeared in the New- 
York hofpital, of dyfencerv changing into the intermitting 
fever, and the intermitting fever changing into dyfentery. In 
the one, a perfon came into this inftitution, with an inter- 
mitting fever ; after a few days it changed into a dyfentery ; 
and two or three days after, it again changed into the inter- 
mitting; and continued to alternate, in this manner, two or 
three times, when he became cured. The others Were per- 
fons who had contracted dyfentery in the houfe from the privy, 
as was fuppofed by the attending phjrficians,J (after they were 
convalefcent from other difeafes). The dyfentery changed 
into the intermitting, and, as before, changed again into dyfen- 
tery ; from which affe&ion they were cured. 

Jackson§ obferved, that, in the fir ft ftages of the yellow 
fever, fymptoms occurred which would lead the phyfician to 
conclude that it was a dyfenteric affection. 

John Miller|| confiders dyfentery as only a more ma- 
Jignant remitting fever. 

It appears from Gardiner's^ treatife on bilious remitting 

and 

* In his Treatife on Dyfentery, chap. 2. 

+ Medical Commentaries, vol. vi. p. 5 II. 
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and intermitting fevers, that he fuppofes them to be produced 
by the fame caufe, only differing in the virulence of the con- 
tagious matter producing them. He obferves, in fpeaking of 
the bilious remitting and intermitting fevers, that the different 
forms in which thefe difeafes fhew themfelves, in encamp- 
ments, are thofe of the mod malignant kind ; they are quo- 
tidians, tertians, quartans, diarrhoeas, dyfenteries, &c. This 
lad is the moft frequent in camps and military hofpitals. This 
author further fays,* that it is common for continued fevers 
to remit, intermit, and at lafl to end in dyfentery. 

Carmichael SMiTHf is of opinion, that all kinds of 
contagious fevers, as well as the jail, have their caufes arifino- 
from the putrefaction of animal and vegetable fubftances. 

The fame author declares, J that fevers arifing in confe- 
quence of expofure to putrid vapours or contagion, afliime a 
variety of types and forms, according to the various combi- 
nations and degrees of putridity. From the flighted vernal 
intermittent to the true plague, are only different fhades of 
the fame difeafe, and are the production of one common caufe 
viz. putrefaction. 

John Hunter,§ in his difeafes of the army in Jamaica, 
fays, " there fubfifts an intimate connection between the re- 
" mitting fever and dyfentery, in this ifland: the one frequent- 
" ly changes into the other, and the two difeafes are often 
«' complicated with various degrees of violence. In fome 
V cafes dyfentery ends in the remitting fever; though it oftener 
" happens that the fever terminates in dyfentery." 

Dyfentery, fays Reid,|| is fo intimately connected with the 
remitting fever, that fome late writers have fuppofed it the 
fame. He further adds, that it arifes from the fame caufe, 
and, according to his late mode of treating it, he ufed the 

fame 
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fame remedies, and with fuccefs. Petechias are found irt bad 
dyfenceric cafes, and fome few have univerfal yellownefs of 
the (kin. 

Cleghorn* obferves, that, from the great fimilitude there 
is, in many refpedfs, between the tertian fever and the dyfen- 
tery, he was induced to treat them in the fame manner. He 
further adds,f " the tertian fever, cholera-morbus, rafli, eflere, 
" diarrhoea, and dyfentery, are frequently epidemics ; there 
" being a near alliance between all thefe difeafes: thefe fre- 
" quently put on tertian periods, and they change fometimes 
" in one and fometimes in the other: a tertian is fometimes 
" changed into a dyfentery, and fometimes a dyfentery changes 
" into a tertian ; and when one of thefe difeafes is fupprefTed, 
" the other often enfues." 

From thefe facts, then, it appears, that there is not only a 
great connection fubfifting between the intermitting and re- 
mitting fevers, and dyfentery, but alfo between this difeafe 
and the yellow fever of the Weft-Indies, which is the mod 
malignant of any, except the plague. The plague is only a 
higher degree of the yellow fever. That it is produced by 
the fame caufe will appear from the defcription of the fitua- 
tion of Grand Cairo, the feminary of the plague. J " It is 
" fituated in a fandy plain, at the foot of the mountain, which, 
" by keeping off" the winds, that would refrefh the air, makes 
" the heats very ftining. Through the midft of it pafTes a 
" canal, which is filled with water during the overflowing 
" of the river Nile ; and after the river is decreafed, it gradu- 
" ally dries up. Into this canal the poeple throw all kinds of 
" filth, carrion, &c. fo that the ftench arifing from this, and 
«« the mud together, is infufferable. In this pofture of things, 
«' the plague, every year, conflantly preys upon'the inhabit- 
" ants, and is only ftopt when the Nile, by overflowing, 
** waflies away the load of filth." 

Mead 

* P. 255, 6. 
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' Mead* further obfervfcs, that, from putrefaction w thefe 
northern climates, we find fomctimes very fatal diftempers, 
though they do not rile to the malignity of the plague ; and 
fuch fevers are often bred where a large number of people are 
.clofely confined together, as in jails, fieges, and camps. 
Hence, then, it is evident, that all the grades of fewer, from 
the intermitting up to the plague, arife from the fame caufe; 
and that this caufe is contagion, produced from the putrefac- 
tion of animal and vegetable matter; and that this is the vo- 
latile feptic (nitric) oxyd and acid, as has been fhewn before: 
and further, that there is a conne&ion and intimacy between 
thefe fevers and dyfentery ; confequently dyfentery is produced 
from the fame caufe. The feptic (nitric) acid is the caufe of 
thefe difeafes; and according to the virulence and activity of 
this peitilential fluid, and the parts of the body to which it is 
applied, will depend die peculiar form of thefe difeafes, as 
well as the malignancy of them; thefe difeafes differing on- 
ly as to the part expofed to the operation of this contagious 
matter, and alfo the degree of concentration and fpi&tude of 
the fame peftilential fluid. 



SilCT. V. An Examination whether and In what Manner 
the Dyfentery, and Intermitting and Remitting Fever ^ 
are infeil\ous. 

IN confulering the manner, and under what circumftances, 
the intermitting and remitting fevers, and dyfentery, are infec- 
tious, it wiii only be neceffary to (hew, that if 'any one of 
them is lb, it will be a neceffary confequence that the others 
are capable of communication from one to the other, under 
fimilar circumftanc.es, as they are all proJuccd from the lame 
caufe, but differently modified. I (hall thew, in the firff place, 
that dyfentery is infeSious, as it has been a matter of great 

difpute, 
* On the Plague, p. 33, «. 
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difpute, for a long time, and has been warmly contefted be- 
tween the two parties engaged in this fpeculation. I do not 
undertake to fule with either party, but will endeavour to 
evince that both are wrong, and that the truth lies between. 

The dyfentery may or may not be infectious : this, how- 
fever, depends upon circumftances. If, for inftance, a patient 
is kept in a peftilential atmofphere, as in that of moft bed- 
chambers in which perfons fick with difeafes are ; if it be not 
frequently changed, together with the linen and meets ; and if 
the difcharges by ftool, which are foetid, be fuffered to remain 
in the room; and whenever cleanlinefs is negledted; under 
thefe circumftances this difeafe will be infectious. But, on 
the contrary, where every attention is paid to cleanlinefs, the 
room frequently changed, and ventilated ; with a due regard 
to thefe circumftances, it will be found that it is not capable 
of being communicated from one to the other ; and by this 
means it will be prevented from fpreading to thofe who are 
neceffarily obliged to be about the difeafed perfon. The rea- 
fon why this difeafe rages fo violently in camps, and other 
places where a great number of perfons are crouded together, 
is becaufe of an inattention to cleanlinefs, and a proper care 
of removing all putrid fubftances from about their habitations : 
the difeafe is continually receiving additional quantities of this 
peftilential fluid from the exhalations from their bodies ; to 
which may be added what is derived from their privies. 

Pringle* found the camp dyfentery always contagious 
when it appeared in the fall. 

Baron Van SwiETENf relates a cafe where a phyficiafy 
who was engaged in an examination of the ftools of a dy- 
fenteric patient, fell ill with the difeafe himfelf, as alfo the per- 
fon employed to wafh the linen which had been dirtied by the 
ftools. 

Zimmerman^ informs us, that dyfentery becomes infec- 

I tious 
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tious by the extreme putridity of the ftools ; that the moft 
healthy fubjects, and even animals, are affected with it. This 
author further relates an account of a dyfentery which had 
been brought from Amfterdam to Nimiguen, and from thence 
fpread to fifty Dutch places, and carried off a great number 
of people. This difeafe, continues he, was fo malignant at 
Bern, in 1768, that thirteen thoufand died with it.* 

PRiNGLEf was a man whofe opportunities were very 
great, while in the army, to make obfervations on this difeafe, 
and was alfo a very nice and accurate obferver ; and it is on 
this account that I refer my reader fo often to his writings. 
He gives an account of the ftate of the fick while the army 
was in Hannau : there were about fifteen thoufand perfons 
fick ; the greateft number were affected with dyfentery, by 
which means the air became vitiated to fuch a degree, that 
not only the reft of the patients were attacked with this dif- 
eafe, but alfo the apothecaries, nurfes, and attendants, with 
inoft of the inhabitants of this village. 

Thefe facts, taken from authors the moft refpectable in the 
profeffion, will, I truft, be fufficient to convince every can- 
did reader, that this difeafe, under the circumftances which 
I have mentioned, will, to a certain degree, be infectious. 
On the contrary, where oppofite circumftances exift, this 
difeafe will be found incapable of being communicated from 
the one to the other, as daily experience muft evince : it will 
not be neceflary, therefore, to produce proof to corroborate 
this, as it is a well known fact, that dyfentery, attacking a 
patient whofe fituation in life is fuch that a proper attention 
can be had to keep his apartment clean, and every thing neat 
about him, rarely or never infects the attendants. What has 
been advanced with regard to dyfentery, will hold good with 
the intermitting and remitting fevers. But, as it is generally 
fuppofed that the intermitting fever is not infectious, I fhall 

produce 
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produce an authority to prove that it is. Cleghorn,* in 
his difeafes of the Ifland of Minorca, fays, " tertians have as 
" good a right to be called infectious, as the meafles, or the 
" fmall-pox." That the fevers commonly remitting are alfo 
infectious, is a well eftablifhed fact. That the remitting fever, 
of which kind the jail is confidered, is infectious, will appear 
from the authority of MEAD.f " Nothing (fays this author) 
" approaches fo near the firft origin of the plague, as air pent 
" up, loaded with damps, and corrupted with the filthinefs 
" that proceeds from animal bodies. Our common prifons 
" afford us an inftance of fomething like this, where very few 
" efcape what they call the jail fever, which is always attended 
** with a degree of malignity." 

I am aware of the arguments which thofe who do not be- 
live thefe difeafes capable of being communicated from the fick 
to thofe who are in a (late of health, will ufe to maintain the 
pofition, that they are either epidemical or endemical from 
the peftilential ftate of the atmofphere ; and that every per- 
fon will be more or lefs liable to be affected with thofe dif- 
eafes from this caufe. I grant this to be the cafe generally. 
But will not the perfons who attend and nurfe the fick be 
more liable to be affected than thofe who are not converfant 
with them ? I anfwer, yes, moft certainly 3 and I am fup- 
ported by the authority of Cleghorn and Fordyce, who 
both declare this to be the cafe ; and this is eafily reconciled; 
for there is always exhaling from the fick infectious effluvia, 
which in general may not be fufficient to produce the difeafes ; 
yet we are warranted to believe, that they may be fometimes 
capable of exciting thefe unhealthy ftates of the fyftem. 



SECT 
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SECT. VI. Of the Phenomena of Difeafes arifing fpo~ 
radically, endemically, and epidemically. 

HAVING confidered the connection fubfifting between 
dyfentery and the intermitting and remitting fevers, we are 
neceffarily led to confider the phenomena of thefe difeafes, as 
arifing fporadically, endemically, and epidemically. Difeafes 
are faid to arife fporadically, when a few fcattering cafes of a 
particular difeafe is found to exift ; the fporadic difeafes, or 
their caufes, are generally produced in the body or neighbour- 
hood of the patient's habitation. Thus, when a dyfentery is 
produced from the putrefaction of the contents of the ali- 
mentary canal, it is the caufe of a fporadic affection. The 
matter produced by the putrefaction of animal and vegetable 
fubftances we have denominated the gafeous oxyd of fepton 
(azote), if oxygenated to the half acid point; the feptic (ni- 
tric) acid, if the acid be raifed to a highly oxygenated ftate, 
by the addition of the principle of acidity. Thefe may be pro- 
duced in the body in the fame manner as they are formed out 
of the fyftem ; the inteftines occafionally containing ail the 
reqiiifites neceffary to produce putrefaction. 

They are confidered endemical when particular countries 
are more fubjedt than others to a viiitation of certain difeafes, 
arifing from peculiar caufes, generated more frequently and 
in greater proportion ; the ftate of the atmofphere being vi- 
tiated more or lefs, according to the proportion in which the 
caufes producing them originated ; thefe arifing from local 
fituations. 

Epidemics are difeafes which, at certain times, are popular, 
and attack many people at the fame time. Thefe difrempers 
appear, and generally prevail, then for a time difappear; 
they are ailments to which every country is more or lefs lia- 
ble to be affected, according to circumftances. The modes 
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by which the fluids caufing thefe difeafes are taken into the 
conftitution will be conhdered in another part of this work. 

Permit me, before I enter upon the manner of preventing 
the dyfentery, to make a fhort digrefTion, in order to remark 
upon nofologies, as the fyftems now extant are very excep- 
tionable in feveral points of view. 

The beft nofological arrangement, at prefent, is that formed 
by CulleN; this elaborate and tedious work, though very 
imperfect in its clafTification, has its ufe ; its defects will point 
out to a future nofologift how to avoid the improprieties which 
it pofTeffes; yet the manner in which this laborious phi- 
lofopher has defcribed many of the difeafes, will be fufficient 
to hand down his name to pofterity. But this, like previous 
arrangements, is very exceptionable. As long as the nofolo- 
gifts ihall form their arrangements upon any other balls 
than the true caufe of difeafes, fo long will they be defec- 
tive. 

The only true method of forming a perfect and lading claf- 
fification of difeafes, is to trace them from the caufes which 
produce diftempers ; and all maladies arifmg from the fame caufe 
fhould be clafled together, and under the fame genus, and their 
variations fhould be marked as different fpecies. Betides the 
method of the arrangement of Cullen, fome of his terms 
are alfo liable to objections, as being vague and unmeaning. 
His term fever is the moft fo of any other, upon this princi- 
ple, that it conveys no proper idea of the difeafe. Fever is 
derived from the Latin word fev ere, to burn, or be hot: this 
alone fhews the impropriety of the term ; for it is well known 
fb phyficians, that what is .called fever frequently exifts 
without any increafed heat ; but, on the contrary, it is lower 
than the temperature of the body in a ftate of health. And 
further, if heat be the criterion to judge of the prefence of 
fever, every local affection of fome internal part will come 
under this denomination ; " in fa&, the whole number of 
H fvmptoms enumerated in fevers, are fo many diftinct dif- 
J v "eafes." 
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** eafes."* Cullen alfo places fynocha with the fimple af- 
fections termed fever. I queftion very much, however, the 
propriety of this claffification; a pure fynocha, unaccompa- 
nied with a local affection, very rarely if ever occurs, and 
ought to have been ranked with thofe difeafes. The term 
dyfentery is liable to the fame objection : it would, perhaps, 
be more proper to call it the remitting fever of the alimenta- 
ry canal. With regard to the arrangement, it is ftill more 
exceptionable than the name; it ought to be arranged with 
the fimple fevers, as it is produced by the fame caufe, and is 
only a different fpecies of the fame genus. The diarrhoea 
and cholera-morbus are alfo mifplaced, as they frequently 
arife from the fame caufe with the dyfentery : their proper 
place would be different fpecies of the fame genus ; and their 
method and indications of cure are the fame with thofe of the 
difeafes before-mentioned ; and, in fhort, all the difeafes arif- 
ing from peftilential fluids ought to be arranged under the 
fame genus, and formed into fpecies, according as they are 
found to vary in their affection ; for the fame general treat- 
ment will hold good in them all. 

If I fhould proceed to point out all the imperfections of 
this nofologift, (which are lefs than any of his predeceffors) 
I mould far exceed the limits prefcribed to a differtation. My 
intention, in thefe remarks, is not to detract any thing from 
the merits of the author, but only to point out what feemed 
to me to be the beft plan of conftrudling a nofology, which 
fhould be capable of ftanding the teft of time, and which 
ihould be a compend of the pra&ice of phyfic; by which 
means the young and inexperienced praditioner would not be 
milled from the proper method of treating difeafes ; for, by re- 
cording the treatment of one form of difeafe, the fame 
ideas would apply to every fpecies of that genus: he would 
there alfo find the exciting caufe, and would proceed to re- 
move tliat caufe, not the fymptoms ; as this is the fureft and 

the 
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the only way we can remove difeafes. It is too frequently the 
cafe, at prefent, that phylicians prefcribe remedies tor fymp- 
toms ; and until practioners pay more attention to difcover 
the true caufes, there will always be fome difeafes which will 
baffle phyficians in their cure. It is on this account that fomc 
of the difeafes have been ftiled the opprobrium medicinze, be- 
caufe phyficians are not acquainted with the exciting caufes 
producing them. 



SECT. VII. The Method of Prevention. 

HAVING completed the confideration of the phyfiologi- 
cal, and entered upon the pathological parts of the fubje£t, it 
yet remains incumbent on me to confider the method of pre- 
vention and cure. The prevention of difeafes is as much the 
care of the phyfician as the cure of them, and requires a 
greater degree of penetration and- difcernment, as a perfedr. 
knowledge of the caufes, and alfo the circumftances neceflary 
to produce them, is requifite. The cure, in fome cafes, may be 
made from a mechanical knowledge of medicine. In order, 
however, to prevent this difeafe, the following indications 
ought to be obferved. 

i ft. The patient mould avoid all feptic aliment, fuch as 
the whole clafs of animal fubftances, except their oils and 
fats, in that feafon of the year in which the difeafe is moft 
prevalent, and fubftitute a vegetable diet. Lean and mufcular 
animal fubftances, as has been fhewn, contain a large pro- 
portion of the bafis of peftilential fluids, which, combined 
with oxygene, have been proved to be the caufe of dyfentery ; 
and, on the contrary, that vegetables contain it in a lefs pro- 
portion : hence, then, it follows, that vegetable diet is to be 
preferred to that of animal. — The atmofphere is impregnated 
with this deleterious fluid, which, being taken into the body 
by means of the ftomach, lungs and abforbing vefTels, will, if 
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there be no addition from within, produce only a mild affec- 
tion; but if, through feptic aliment, there be an addition from 
within, the difeafe will be aggravated, and inftead of a mild 
dyfentery, a more violent affection will enfue : from which the 
neceflity of prohibiting feptic food muft be evident. 

id. The next confederation which prefents itfelf to our 
view, is the avoiding coftivenefs. This has been univerfally 
confidered by Hippocrates, Galen, and their follower? 
down to the prefent time, to be an important confideration in 
preventing difeafes in general; and in no cafe will it be found 
more neceffary than in the prefent. The faeces, by remaining 
ftagnant in the alimentary canal, and undergoing putrefaction, 
will produce the peftilential fluid, or the caufe of this diftemper 
of the large inteftines, as has been proved in a former part of 
this differtation ; and by this means, if there be no addition of 
feptic (nitric) acid from the atmofphere, a fporadic dyfentery 
will be produced. Coftivenefs alfo weakens the body, and pre- 
difpofes it to the operation of contagion ; by which means it lef- 
fens the power of the fyftem to become habituated or feafoned to 
the influence of the ftimulus of peftilence : it alfo indicates an 
interruption in the procefs of digeftion. — It will appear evident, 
that this ftate of the bowels ought to be attended to, from this 
confideration, that the faeces being fuffered to undergo putre- 
faction in the inteftinal tube, the matter of contagion will be 
formed there: this being united with a peftilential ftate of the 
atmofphere, the patient will be more liable to be affected by it 
than thofe who receive no addition from within; and if the 
peftilential ftate of the atmofphere fliould be fo confiderable 
as to be fufficient to produce this difeafe, it certainly will be 
aggrevated by fuch addition. 

3d, and laftly. The patient fhould avoid a peftilential air, 
which, according to the ftate of impregnation of the atmof- 
phere, will be found more or lets liable to affect the alimen- 
tary canal ; nay, fuch fituations fhould be avoided as the only 
certainty of efcaping the difeafe. Although fome conftitu- 
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iions are capable of remaining in tainted atmofpheres with- 
out being taken fick, owing to the fyftem becoming habituated 
to the action of this ftimulus; yet this is no certain criterion 
to form a judgment, whether or no a perfon will efcape the 
operation of this peftilential fluid : this, however, is certain, 
and for the reafons before dated, that perfons abftaining from 
animal diet will be more likely to efcape infection under fimi- 
lar circumftances, than thofe who make a free ufe of it. For 
the fame reafon it will appear, that of two perfons, under a 
fimilarity of circumftances and fituation, the one uhng ani- 
mal food, the other vegetable ; the former will be more feve- 
rely attacked by this difeafe than the latter. If proper atten- 
tion be paid to thefe circumftances, they will generally prove 
fufficient to prevent any affection of the large inteftines : it 
will, however, frequently happen, from the particular circum- 
ftances of fome inhabitants, that thefe obfervations cannot be 
complied with, and they will be attacked with this malady j 
they will therefore become the objects of cure. 



SECT. VIII. The Method of Cure. 

IN order to make a cure, the phyfician muft adminifter 
fuch remedies as will prevent the difeafe, or exciting caufe, 
from wearing out the excitability of the part affected. When 
I fpeak of curing the difeafe, I would not wifh to be underftood 
as meaning to prefcribe a fpecific j for we have no fuch medi- 
cine ; and it is a doubt whether any fuch remedy has ever cut 
ihort a difeafe : I therefore mean fuch remedies as will leffen 
the operation of the caufe, in order that the body may not 
link under its deleterious operation ; and in fo leffening this 
fluid, the body will, with greater certainty, become habituated 
to this particular action of the exciting caufes ; particularly as 
the difeafe will run its full time before a perfon can recover 
from any attack. It is upon this principle that all difcafes are 
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faid to be cured, though the recovery has been afcribed to 
certain remedies, and it is upon this principle that we can re- 
concile and explain the fuccefs with which fome oppolite 
remedies have been in vogue, in curing difeafes. Phyfi- 
cians may be equally fuceefsful in certain mild difeafes, al- 
though they make ufe of the moft oppohte remedies. The 
conftitution of man poffeffes the power of becoming habituated 
to the adtion of certain fubftances which are deadly in their 
operation, beyond conception. We find that the moft inve- 
terate poifons may be taken with impunity, and little or no 
inconvenience be experienced from them, provided a certain 
quantity be taken at firft, and gradually increafed. If a per- 
fon, who is not accuftomed to poifonous matter, takes a dofe 
lefs than one which an habituated perfon may take, immedi- 
ate death will be the confequence. This power to take large 
quantities of poifons is fufficiently verified in the fingle in- 
ftance of perfons who are Capable of taking a wine-glafs full 
of laudanum without experiencing any other effect than a 
fpecies of intoxication ; while, on the contrary, a perfon 
unaccuftomed to its ftimulus would die almoft inftantly. 
Who is that prefumptuous phyfician that would pretend to 
cure the fmall-pox ? I believe none will be found who 
has hardinefs enough to attempt any fuch thing. The only 
circumftance to which the phyfician has to attend, is to pre- 
vent the variolous poifon from producing indirect: debility : 
the conftitulion will become gradually habituated; and in this 
manner the patient gets well. The fame thing takes place in 
the meafles ; and I have not the leaft doubt, that every difeafe 
has a certain period to which it will run in fpite of all the 
healing art can do, and at which time the body will become 
habituated to the ftimulus producing the difeafe. There are, 
however, fome conftitutions which require a longer time to 
become familial ized than others; and when they are incapa- 
ble of becoming habituated, death muft enfue ; as it muft alfo 
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when the degree of the exciting caufe is very confiderable, 
and receiving continual additions.* 

The indications of cure are three: ift. To remove feptic 
and feculent matter from the alimentary canal. 2d. To cor- 
rect the vitiated ftate of the atmofphere, or to remove from 
it. 3d. To allay the inflammation, and the other injuries 
which the alimentary canal may have fuftained by the ori- 
ginal caufe of the difeafe, and die remedies made ufe of to 
effecT: a cure. 

1 ft. Great care lhould be had to evacuate the contents of 
the inteftines freely, in order to remove any feptic or feculent 
matter which may be found there. The reafon for this pre- 
caution is obvious, as thefe fubftances, if left in the alimen- 
tary canal, would a£l as a fountain to fofter or generate the 
original or exciring caufe, and add to the violence of the dif- 
eafe. The remedies which I fhall recommend for this pur- 
pofe are, the carbonate of pot-afh (fait of wormwood), ace- 
tite of pot-a£h (regenerated tartar), fulphite of pot-afh (vi- 
triolated tartar), tartrite of pot-afh (foluble tartar), tartrite 
of foda (Rochelle fall). Thefe falts are decompounded by 
the feptic (nitric) acid, which coming in contact with them, 
the alkaline bafes will part with the acids with which they are 
combined, and unite with the feptic according to the laws of 
attraction, and form with them feptites. By this means the 
caufe of the difeafe will be removed, and the patient reftored 
to his former ftate of health. The muriate of foda (com- 
mon fea fait), with the vegetable acids, is alfo highly recom- 
mended in this difeafe. Wright f obferves, that marine 
fait diflblved in any of the vegetable acids, operated as a 
charm in dyfenteries, in the Ifland of Jamaica, when all the 
other remedies which have been celebrated in curing this dif- 
eafe had failed. 

This 
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This is corroborated by the experience of others. This 
fait, like all the others, owes its good effects to the alkali 
with which the marine acid is combined, the feptic (nitric) 
acid being ftronger and having a more powerful attraction 
for foda than the muriatic: the foda quits its combination 
with its former acid, and combines with the feptic (nitric), 
forming a feptite of foda. 

The vegetable fixed alkali (carbonate of pot-afh) will be 
found to be a very efficatious remedy in this difeafe, as ap- 
pears from its effects in the two cafes annexed to this paper, 
where it has had the delired effect, while all the other re- 
medies generally employed had failed. The dofe which may 
be given with fafety is four grains diffolved in half an ounce 
of water, and repeated every two or three hours, until na- 
tural ftools are evacuated. If jalap or rhubarb be combined 
with vegetable fixed alkali (carbonate of pot-afh) its opera- 
tion will be greatly affifted ; for, while the pot-afh attracts 
the feptic (nitric) acid, and deftroys its deleterious quality, the 
jalap or rhubarb will tend to remove the matter contained in 
the alimentary canal. The oleum ricini and the cerated glafs 
of antimony have alfo been found to be of fervice in re- 
moving the contents of the inteftines. After having evacu- 
ated the inteftines, we are next to endeavour to relieve 
our patient of the tenefmus : this will be anfwered by 
making ufe of the ftarch enema with the tincture of opium ; 
a mucilage made of any of the gums, as the gum arable, 
a decoction of marfh-mallows, with hudanum, or an olea- 
ginous mixture with anodynes. While the tincture of 
opium tends to take off that extreme irritability of the in- 
teftines, the ftarch forms a fheath for them, which defends 
them againft their acrimonious contents, and in this manner 
fupplies the place of the mucus, which is deftroyed by the 
feptic acid. 

While we are turning our attention to the alimentary ca- 
nal, we fhould not neglect to cleanfe the body externally, 
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fn order to remove all feptlc matter from its furface, which, 
if neglected, would, in a great meafure, retard the recovery 
of the patient. For this purpofe 1 would recommend the 
cold hath, which, while it cleanfes the body, will, at the fame 
time, fubduct the ftimulus of heat, and make the patient more 
comfortable, and alfo produce a diaphorefis. 

2d. After having cleared the alimentary canal of the pefti- 
lential matter exifting there, the next circumftance which re- 
quires the attention of the phyfician is the ftate of the atmof- 
phere furrounding the patient. The vitiated ftate of it is 
to be corrected ; or, if we fhould not fucceed, we are to re- 
move the patient. The chamber of the fick ought to be per- 
fectly ventilated, and frequently changed ; and care mould 
be taken, immediately after the removal of the fick, to clean 
the floors with alkaline ley, and white-warn the walls with 
lime. By this means the peftilential matter will unite with 
the lime and alkali, and form feptites, and thus be taken out 
of circulation. 

Sprinkling clorhs with vinegar would fupply a grateful 
odour to the fick. The food of the patient muft not be cooked 
in an impure atmofphere, for peftilential fluids have a great 
tendency to mix with water ; neither ought the drinks of the 
patient to be fuffered to remain in vitiated air ; for, through 
the neglect of thefe precautions, we may unexpectedly find 
the difeafe increafed, without being able to account for it. 
The frequent changing of the bed-cloths will alfo greatly con- 
tribute to the recovery of the patient, as it is a notorious fact, 
that they are capable of imbibing large quantities of the matter 
of contagion, efpecially woollens, cottons and feather beds ; and 
further, they are very apt to communicate it to perfons who are 
in health: we cannot, therefore, be too careful and attentive to 
thefe circumftances. The linen of the fick ought alfo to be 
very frequently changed, as much of the fuccefs of our prac- 
tice depends upon a due attention to cleanlinefs. 

I cannot, in this place, help noticing a pradice which com- 
monly 
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rnonly proves too fatal to the fick, but which has been 
ftrenuoufly recommended by certain practitioners, in order 
to purify the atmofphere — a method which mud appear to 
every intelligent and candid obferver as highly reprehenfihle ; 
and inftead of purifying the atmofphere, muft make it lefs 
pure than before — a practice which muft be confidered to be 
injudicious and improper in the extreme, and can only be 
the refult of ignorance and prejudice. The practice I al- 
lude to is the burning of certain combuftible fubftances, as 
tar and fulphur; nay, any attempt to purify the air by com- 
buftible materials ought to be avoided, as they a£r. powerfully 
hi vitiating the atmolphere ; and upon this principle ; during 
combuftion, oxygene (vital air), fo neceffary to fupport flame, 
is abforbed, by which means that vital fluid which already 
cxifts in too fmall a proportion in the atmofphere, is deftroyed, 
and thus the air neceffary for animal exigence will be intirely 
expelled, or at leaft fo much diminifhed as to endanger the 
life of the patient. 

If, however, we fhould not fucceed in purifying the atmof- 
phere, we fhould remove the fick out of it into that which 
is uncontaminated by this peftilential poifon. This precau- 
tion we ought never to omit, whenever the fituation is fuch 
as to render it practicable. This will greatly accelerate the 
recovery of the fick, as every addition from without muft 
gieatly retard the cure, and moft generally will wear out 
the conftitution, and caufe the death of the patient ; for, dur- 
ing the continuance of the patient in fuch an atmofphere, the 
power of becoming habituated to the difeafe may not always 
be fufficient to counteract the continual accumulation of the 
peftilential ftimulus. 

3d. In the laft place, we are to turn our attention to al- 
lay the inflammation, and other injuries which the alimentary 
canal may have fuftained, by the original caufe of the difeafe 
and the remedies made ufe of in order to effect a cure. For 
this purpofc, bleeding will be neceffary, not only to allay the 
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inflammation, but alfo to prevent the matter of infection 
from wearing out the excitability of the heart, and producing 
indirect debility, and its frequent confequence, death. That 
there is infectious matter in the fanguiferous fyftem, is cer- 
tain from the fever which attends this difeafe. While we ad- 
minister cathartics to the alimentary canal, we fhould not 
neglect to purge the blood-vefTels, and fubduct the fUmulus 
or infectious matter from the blood ; tl>e bleedings mould be 
fmall and frequent; but this, in a great meafure, muft depend 
upon the judgment of the practitioner, as circumftances fhould 
require: we fhould not be deterred from taking a fufficient 
quantity on the approach of fyncope, as no bad confequence 
will arife from this circumftance; nor fhould we be prevented 
from repeating it, from the difeafe or fever not yielding to the 
iecond or third bleeding, nor, in the firir. inftance, from the 
fmallnefs or weaknefs of the pulfe, as it will rife after or 
during bleeding. In this manner the blood-vefTels will be 
emptied or cleared of the matter of infection; when the pa- 
tient fhould be directed to take nourifhing foups. In order to 
fhew more clearly how bleeding will leffen the quantity of 
peflilence contained in the blood-vefTels, I fhall explain in 
numerical. Suppofe, for inftance, the blood contains pefti- 
lential matter equal to ioo, and by bleeding you draw off a 
portion equal to 20, it is evident, that there will remain 
infectious matter equal to 80: if, therefore, the operation 
be repeated two or three times, you will reduce it to lefs than 
half its original quantity. This is not the only advantage 
derived from bleeding ; it is a powerful fudorific, which is 
alfo of confequence to be attended to, as the remedies com- 
monly administered for this purpofe are too ftimulant: the 
mod of them contain opium, and therefore iliy accord with 
the inflammation in the interlines. The injuries which the 
alimentary canal has fuftained from the original caufe of the 
difeafe and the remedies, ought alfo to be attended to. It will 
perhaps be afked, what injury the remedies do to the inteftinal 
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Canal? or how it can be poflible that remedies can do that In- 
jury, and yet the patient get well ? The medicines made ufe 
of for this purpoie mud certainly have fome effect upon the 
guts, or otherwife they would not be capable of producing 
any change whatever/ but be inert, which is not the fad. 
They muft operate from fome ftimulant quality inherent in 
them ; and every thing that ftimulates muft leave an effect 
after the operation of fuch ftimulus j but ftill the good effect 
which they produce greatly overbalances the fituation in which 
they leave thofe parts, which is much lefs than the original 
caufe, and from which the patient will fooner and very rea- 
dily be relieved, by the efforts of nature alone. To fhew 
this, I mall fuppofe the operation of the peftilential fluid to 
be as ioo, and the effect of the remedy as 10: now, if by 
giving the remedy we' remove the original caufe, which is as 
IOO, there will remain a difeafed ftate of 10 in the alimen- 
tary canal; confequently the leffer evil will be preferred to 
the greater. To repair thefe injuries, mild tonics, and a rich 
and nourifhing diet, together with pure air and gentle exer- 
cife, will be fufficient. 

The diet for the ufe of the patient mould be rich foups, 
milk and vegetables : the lean Dart of animals ought to be 
prohibited during the whole period of the difeafe, and even 
when the health of the perfon is reftored it ought to be ufed 
very fparingly, as it would be liable, from the powers of di- 
geftion being weakened, to bring on a relapfe : it could not 
be completely digefted, and putrefaction would take place, 
and regenerate the caufe of lkknefs, more efpecially if the 
difeafe occurred in that feafon when the atmefphere is more 
or lefs charged with peftilential vapours. 

The tonics ought to be mild, as the excitability muft be re- 
duced to the healthy ftandard, otherwife we fhoald endanger 
the patient by producing another difeafe ; tor the excefs of 
ftimulus deftroying the excitablity, or reducing it beneath the 
healthy point, will occafion a difeafe as dangerous as the ori- 
ginal. 



ginal. An infufion of the chamomile flowers has been much 
efteemed : if to this infufion a fmall proportion of the carbonate 
of pot-afh (the fait of wormwood) be added, it will be greatly 
aided in its operation; for this reafon the debilitated flate 
of the ftomach and inteftines, from the operation of the fep- 
tic compounds, will incapacitate them from performing their 
functions completely ; confequently a fmall portion of the 
feptic acid will perhaps be formed, and endanger a relapfe. 
Now, while the tonic quality of the infufion tends to reftore 
the fyftem to its healthy point, the alkali will aflifr. it, by de- 
ftroying the feptic compounds which may be formed, and thus 
tend to prevent a fecond attack, and iufure a more fpeedy re- 
covery. The Colombo, the cinchona, and all the other mild 
tonics may be ufed ; but the particulars of them mud be left 
to the prefcriber and the particular circumftances of the pa- 
tient. 

CASES. 

I am favoured by Dr. Baker v/ith the following Cafe. 

" I WAS requeued to vifit Mrs. F — ch on Sunday, Feb. 
" 5' 1797 ; I found her of a flender habit, light hair, large 
" eyes, round face, about twenty-two years of age, in the fe- 
" venth month of her pregnancy. She complained of pain in 
" the abdomen, tenefmus, frequent mucus ftools ftreaked 
" with blood, pain in the head, naufea, and fmall quick pulfe. 
" From the above fymptoms it appeared to be a cafe of true 
" dyfentery, and I ordered the following medicines : Ol. ri- 
" cini half an ounce, ftatim fumend. et omni femihora repe- 
" tend. II caufa fuerit. — Monday morning naufea had fub- 
" fided; all the other fymptoms aggravated ; reftlefs all night. 
" — R. infus. fenae tartaris eight ounces, coch. iij. 2d. quaq. 
" hora fumend. — Monday evening, fix o'clock, debility 
". rather increafed: the tenefmus ftill continued. — R. gelat. 

L " amyli 



" amyli fix ounces, tinct opii gut. 50 mifce pro enem. omnf 
" bihora utend. — R. kali ppt. 5 grains (pot-afh) aq. pura? 
" one ounce, mifce pro hauft. omni hora fumend. — Tuef- 
" day morning, the patient had refted well in the night, ex- 
" ceptino- the fatigue which taking the medicine occafioned: 
" pulfe not fo frequent: tenefmus relieved : a quantity of fcy- 
" balli were difcharged. — Perget in ufu folut. kali (pot-afh). 
« — This patient recovered by ufing the following deco6tion. 
J < — R. kali ppt. one drachm, (pot-afh) flor. cham. half an 
" ounce, rad. ferp. virg. one drachm, aq. purae 16 ounces, 
" coque and cola cap. one ounce, quart, indie." 



The following Cafe occurred in the Praclice of Air. 
J. B. Jones. 

" Mrs. S — TH, aged 45 years, of a tall thin habit, who had 
" been feveral years afflicted with hemeplegia, applied to 
" Mr. Baker, who defired my affiftance in confutation. 
" On the 4th of Feb. at 1 1 o'clock, I paid my firft vifit, and 
" obferved the following fymptoms: — Confiderable pain in 
" the umbilical region — tenefmus, attended with a difcharge 
" of bloody mucus, pain in the head, which was augmented 
" on the admiffion of light — coldnefs of the extremities — dry 
" fkin — tongue of a brown colour — pulfe 120, very fmalt 
" and weak. 

" This appearing to be a well marked cafe of dyfentery, 
" and believing that difeafe to aiife from the prefence of the 
" feptic acid (the acid of contagion) in the inteftinal canal, we 
" came to the refolution of trying the effects of alkaline re- 
" medics, and to quiet the tenefmus by anodyne glyfters. — 
" R. gclat amyli unc. quat. tincl. opii gtt. 40. M. ft. enema 
" flat, injiciend. et pro re nata repetead. In the next place, 
" attending to the pulfe, and with a view to raife them. — R. 
" ammon gra. tres, aq. mertth. pip. unc. unam, m. ft. hauft. 

" qtia. 
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' 3 tia - quaq. hora fumend. — 8 In the evening ; pulfe more 
1 full, and confequently lefs frequent; fkin fomewhat moift ; 
1 tenefmus relieved considerably. Contin. in ufu medicam. 
" Feb. 5, 11 o'clock; refted well all night; pulfe more 

• quick than laft evening; fkin dry — ordered the feet to be 
' bathed in warm water. — R. aq. ammon. acetat. unc. unara, 
' menth. pip. unc. fep. m. et cap. coch. iijj. 3tia. quaq. hora- 
f — 8 o'clock in the evening ; in every refpecl: worfe. — Rep. 
' enema, anod. omni bihora. Mittet ol. ricini unc. tres, cap. 
f coch. un. omni bihora donee alv. refpond. 

"6th. Ten in the morning ; refilefs in the night ; frequent 
' vomiting ; pulfe low, quick and fmall. The oil appearing 
£ to be the caufe of the moft diftrefling of the above fymptoins 
' (vomiting), it was discontinued. — R. tin£h opii gtt. 30, aq. 
' menth. pip. unc. unara, m. ft. hauft. fiatim fumend. — R. 

< tartrit. potaffedra. un. 2d. quaq. hora fumend. — 10 o'clock 
i in the evening — after the anodyne had quieted the patient's 
t ftomach, the tartrite of pot-afh was adminiftered, three of 
' which powders procured an evacuation of the inteftines, 
1 in which a fmall quantity of fcyballa were difcharged ; the 
' pulfe was remarkably low and fcarcely perceptible: fhe 
' had frequent faintings, and could be perfuaded to take no 
' more medicines until the 10th, when a diarrhoea came on, 

< together with profufe uterine haemorrhage; cold extre- 

< mities; intermittent pulfe. Cold applied to the pubis and 
i loins checked the haemorrhage. The anodyne injection 
' was frequently repeated. And the patient recovered by 
« ufing the following deco&ion :— R. flor. cham. unc. dimid. 

* potaffe drachm unara, aq. purse unc. fex decim, coque and 
*' cola cap, coch. iij. 3tia, quaq. hora," 
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In a Letter from W. Saltonstall, M. D. dated at 
New- London, March 5, 1797, to the Author, are the 
follozving Remarks. 

" ON Saturday I was confulted by a labourer in the cafe 
*' of his wife, who, he faid, had been for fome days afHicled 
" with griping pains, and difcharges, by ftool, of blood, al- 
** ternating with green flimy matter: — On Sunday morning 
" I vifited her at her houfe, about two miles from town, and 
" found her affedred with dyfentery, which had troubled her 
" for more than a week paft; during which time her ftrength 
*' had been gradually decreafmg, fo that fhe was now unable 
" to walk acrofs the room : pulfe quick, tongue little furred, 
" fkin dry, and complains of lofs of fleep. I directed an 
" ounce of the ol. ricini to be taken immediately, and a large 
V anodyne draught to be taken h. f. The next morning found 
" the cathartic medicine had operated freely, and fhe was 
" much relieved of her pains. I began now to exhibit the 
" foda in powder, in dofes of a drachm each, thrice a day : 
" thefe were continued for two days only, when the ftools 
" became changed from a bloody and greenifh, to that of a 
" yellow appearance, occuring in frequency much as in the 
" ufual (late of health. The other fymptoms difappeared, 
" and the patient was fo well on the following day as to fti- 
" percede the neceffity of any funher attendance." 

CHAP. III. The Theory of Pejlikntial Fluid. 

THE theory of contagion is fimply this, that fepton (ni- 
trogene), in combination with oxygene (the principle of aci- 
dity), forms a compound which, when applied to the bodies 
of animals, will produce the varieties of fevers and other in- 
fectious 
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fecYious difeafes, according to the parts to which it is applied j 
and thefe will be inveterate or mild, according to the degree 
of combination of thefe fubftances. In the firft degree, it 
will form the gafeous oxyd of fepton ; in the fecond, the fep- 
tic gas ; in the third, the feptoas acid ; in the fourth, the fep- 
tic acid ; and in the fifth degree, the oxygenated feptic acid. 

The ingredients of this matter of contagion conftitute the 
chief part of our atmofphere; they exift in the following 
proportions: feptous gas, 72 parts of an hundred, and 28 
parts of oxvgene. Hydrogene gas and carbonic acid gas are 
fometimes found exifting in the atmofphere; but they are 
only confidered accidental, and not neceflary. The particles 
of thefe fluids float about, in ordinary circumftances, through 
each other, by means of the wind, which are neceflary to 
keep them mixed, in like manner as oil is kept mixed in wa- 
ter by a continual agitation; but no fooner is the oil and wa- 
ter fuffered to be at reft, than they feparate; and the fame 
would take place with the component parts of the atmofphere, 
were they not kept in continual motion by the winds, as they 
differ in many degrees of fpecific gravity. But thefe have, 
under certain circumftances, attractive powers ftrong enough 
to make them frequently combine. The principle caufe 
which prevents their combination, after they have acquired 
an aerial form, is the greater affinity they have for caloric or 
the matter of heat (which gives them the properties of an 
elaftic fluid) than for each other. Whenever, therefore, fep- 
ton (nitrogene or bafis of azotic air) and oxvgene (bafis of 
vital air) can come together, without afluming the aerial form, 
they will combine together according to the laws of chemical 
affinities, and conftitute, in this form, peftilential fluids, vary- 
ing in proportion to the degree of oxygenation, and poflefling 
qualities very different from either of their elementary or com- 
ponent parts. 

This combination is produced by the particles of the one 
becoming intimately and chemically blended with thofe of the 

other : 
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Other: this will take place in every circumftance where they 
can come in contact with each other before their union with 
caloric, or the matter of heat. This chemical union is moil 
generally the producl of the putrefaction of the greater part 
of animal fubfiances, except their fat ; and of vegetables which 
contain fepton, fuch as wheat, coffee, See. Rain-water is 
found to contain a confiderable proportion of the feptic acid, 
as alfo the wells and refervoirs of hot climates. It is alfo 
found to exift in the plaiftering and walls of oldhoufes, efpe- 
cially if the inhabitants have lived in an unclean manner, and 
the houfe flood in the neighbourhood of foul and corrupted 
vapours. Jails are alfo found to have the lime faturated with 
feptic acid. This is verified by the following defcription of 
the late keeper of the fbte-prifon of Qlmuts, where La Fay- 
ette is confined. " Befides many other incenveniencies, 
*' the fituation of the dungeon is rendered more unwholefome 
" by the vicinity of the barracks on one fide, and the common 
" neceffary -houfe on the other, the damp of which is fo 
" great as to caufe the walls to be covered with falt-petre.* 
" The flagnated zvater of the Morawa, clofe to them, not 
" only breed innumerable fvvarms of infe&s and thick va- 
" pours, but that branch which panes along the walls, under 
" their windows, being, by its depth, favourable to carry ofT 
" the filch, &c. of the city, has become its common fewer: 
" to which circumftances is attributed the reputed infalubrity 
" of the town. Add to this, that the neareft buildings are, 
" on one fide, the military, and, on the other, the city hofpi- 
V tals."f 

Before I leave the fubjeCt. of peftilential fluids, I fhall make 
a few remarks upon the fimilarity of thefe fentiments, with 
feveral pafTages in Darwin's Zoonomia. In treating of the 
febris a pure claufo,% he has the following fentence. " In 

" this 

* The fal muralis of Wjlker, terrene nitre of Cronftedt, and nitre cal- 
caire of Morveau. 

-J- Vide account publi/hcd in M'Lean and Lang's paper, Feb. 15, 1797. 
J Zoonomia, vol. ii. ClaL \\. 1. 6. 



8 7 

" this fever, the matter not having been expofed to the air, 
" has not acquired oxygenation ; in which a new acid, or 
" fonie other noxious property, is produced, which a6ls like 
" contagion on the conftitution, inducing fever-fits, called 
" hectic fever, which terminate in fweats or diarrhoea ; where- 
" as, as the matter in the clofed abcefs is either not abforbed, 
" or does not fo afFe6t the circulation as to produce diurnal 
" or heclic fever-fits ; but the ftimulus of the abcefs excites 
" fo much fenfation as to induce peftilential pyrexia, or inflam- 
" matory fever, without fuch marked remiflions." — " But in 
" the pulmonary* ulcers, which cannot protect themfelves 
" from the air by forming a fcab, the uncombined oxygene 
" of the atmofphere unites with the purulent matter, convert- 
" ing it to a contagious ichor, which, by infcclion, not by 
<; erojion, enlarges the ulcers, as in the itch and tenea, &c." 
— " Anothcrf proof of the ftimulant quality of oxygene, 
" appears from the increafed acrimony which the matter of a 
«' common abcefs poffefles, after it has been expofed to the 
" air of the atmofphere, but not before ; and probably all 
*' other contagious matters owe their j ever-producing proper- 
" ty to having been converted into acids by their union with 
" oxygene." — " The matter^ depofited in large abceiTes does 
" not occafion hectic fever, till it has become oxygenated by 
" being expofed to the open air, or to the air through a moift 
" membrane: the fame feems to happen to other kinds of 
" matter, which produce fever, or which occafion fpreading 
" ulcers, and are thence termed contagious." 

His febris a pure aerate^ is afcribed to the union of the 
oxygenous portion of the atmofphere with the efFuied pus, 
converting it to a weaker kind of contagious matter. Doubt- 
lefs, in the cafes alluded to by Darwin, the oxygene cora- 

biues 



* Vol. ii. p. aSS. 
f P. 689. 

t P* 729- 

§ Vol. ii. p. Z85. 



bines with fept on (nitrogene), and the acid formed is the ftp- 
tic (nitric) acid. This is the product which Mitchill 
fuppofes to be occasionally formed from the materials of fame 
articles of diet, in the alimentary canal, and to caufe certain 
naufeas, vomitings, gaftrites, diarrhoeas, choleras, dyfenteries, 
&c. and abforbed from thence by the ladleals, or from the 
furrounding air, which he confiders as poifoned by it, by ex- 
halations from putrid fubftances in peftilential feafons, by the 
lymphatics of the fkin and lungs, and excites various com- 
motions in the heart and fanguiferous fyftem, affuming the 
form of continued, remitting and intermitting fevers. What 
is particularly to be noticed is, that it does not appear that 
this coincidence of opinion between our Professor of 
Chemistry and the Philosopher of Derby, is the 
refult of any communication of ideas between them on the 
fubjec"f. ; Dr. Darwin having indeed publifhed his book be- 
fore Dr. Mitchill wrote, but Dr. Mitchill having 
gone deeply into the fubje£t, and delivered his do£lrine of 
peftilential fluids in his lectures, the winter of 1795-6, before 
the volume, whence the above extracts are taken, had reached 
America. 



IT is with great fatisfaction I obferve the Editors of the 
Monthly Review * have taken notice of the cliffertation of 
Saltonstall, on the chemical and medical hiftory of fep- 
ton, and treated it with candour and politenefs. They for- 
bear giving any decilion on the new doctrine of contagion, 
until they have received farther information on the fubject. 
As this inaugural diflertation is inrended as a further investiga- 
tion of the fubject, and a more particular application of it 
to another form of ciifeafe, I have endeavoured, as far as I am 
able, to collect, from the wide field of fcattered fads, fuch as 

were 

* Appendix, September, 1796. 
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were applicable to the fubjedl, in order to fhew how nearly 
the theory accorded with the phenomena of nature. How far 
I have fucceeded in my attempt, I muft leave to the candid 
and indulgent reader to determine. If this incorrect perform- 
ance (as all thofe muft be which undertake to explore new 
regions of fpeculation, that can only be thoroughly examined 
by the united and fucceffive enterprize of all who engage in 
them) fhould fall into the hands of the Gentlemen Review- 
ers, I hope that fpirit of liberality and forbearance which 
they have, upon fimilar occafions, evinced, will be extended 
to me, as my objedt in thefe pages has been to difcover truth. 
In contributing my mite to the mafs of information, I hope 
my labours may not be deemed entirely ufelefs, and that my 
offering, however finall, may be as favourably accepted as it 
was well intended. 
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APPENDIX A. 

Effects of Pejlilential Fluids (Combination of Septon with 
Oxyvene) upon the Sanguiferous Syfiem of Animals, par- 
ticularly the Human Species. — In a Letter from Mr. 
Mitchill to Jonathan N. Havens, Efq\ Repre- 
fentatlve from the State of New-York in the Congrefs 
of the United Safes. 

X O U write me, in your letter from Shelter Ifland, of the 
20th of July, 1796, " that you have been reading Salton- 
" stall's differtation on peftilential fluids with attention, and 
'* that it has raifed your curiofity upon that fubje£L" To 
gratify this further, you requeft me to fend you the publication 
I made about a year ago on contagion, as you have not yet 
read that performance. It is out of print, and I have for 
fometime not known where to get a fmgle copy. As it may, 
however, one day fall into your hands, I {hall, in my prefent 
anfwer to your late favour, conlider the fubject in a manner 
different from any thing contained in that tra<SL 

If I have not deceived myfelf, there are fa£ts enough Mated 
there and elfewhere, (my letter to Miller,) to {hew that 
feptous and feptic vapours (combination of fepton, or azote, 
with oxygene) iffuing from organized fubftances, in certain 
ftates of putrefccnt decay, in the open air, rife and contami- 
nate the atmofphere near the earth, and in the habitations of 
men ; and unlefs I am greatly miftaken, there is a fufEciency 
of fadts to perfuade us, that fimilar products are formed at 
times in the human ftomach; when, on a fufpenlion of the 
concodlive procefs, a load of beef, half-tainted and half-raw 
when eaten, corrupts in a Britifh or American ftomach, and 
caufes gaflritis and black- vomiting. I mention beef particu- 
lar ly y 



larly, becaufe, in Rammazzini's account of the contagious 
epidemic which infected the neat cattle throughout almoft the 
whole of the Venetian dominions in 1 7 1 1 , (Opera. Med. & Ph. 
p. 460.) we are informed, that, on fome former occafion, there 
took place difputes between the butchers and inhabitants, 
both at Venice and Padua, about the quality of the beef 
brought to market. It feems, many of the people who ate 
the beef became fick, and died of dyfentery. The blame ot 
this was thrown upon the butchers, who were charged of 
buying up fickly cattle in Hungary, and felling their diftem- 
pered nefh to the people. This matter being referred to the 
phyficians, they gave an opinion in favour of the butchers. 
Whence it would feem, that complaints of the unhealthy qua- 
lity of this fort of animal food are by no means new and un- 
precedented. 

Peftilential fluids, thus exhaling from the furface of the 
earth, may completely furround the human body, and be ap^ 
plied to the whole cuticular and pulmonary furface, as well 
as to the entire mouth and noftrils : and the like productions,, 
generated in the alimentary canal from corrupted food, may 
be fpread all along the inteftinal tube, fo that the internal 
furface from the gullet to the anus, may be at times partially 
or entirely disordered by them. 

If fuch noxious fubftances are applied, both externally 
and internally, to fo large a furface, it might be expe&ed they 
would have fomething more than a local operation, and ex- 
tend their influence beyond the mere part which they touched., 
Thefe exhalations ading externally in their ftrong ftate, may 
inftantly kill, by flopping refpiration; may caufe, by their 
cauftic quality, ulcers to form, blifters to rife, and mortifica- 
tions to fpread along the fkin ; and they may inflame the nofe, 
throat and eyes, and caufe pimples and fpots of various fliapes 
and hues to appear; or, by internal agency, fimilar fluids 
may excite an erythematic or eryfipelatous inflammation in 
the flomach and inteftines, inducing gaftritis, diarrhoea, and 

dyfentery, 
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dyfentery, with deftru&ion of die lining of the guts, effufion 
of blood from the corroded veflels, and ulcerations, gangrene, 
and fphacelus, from their cauftic fharpnefs. But thefe are 
not all the effects which fuch deleterious fluids are capable of 
working on the living body. Can it poflibly happen, that 
peftilential fluids fhall come in contact: with the lungs, fkin 
and inteftines, whofe furfaces are thickly befet with abforbent 
veflels, and that their noxious matters fhall remain around 
the orifices of thofe inhaling tubes for a very long time, and 
yet no atom or particle of them be taken in ? Will not a por- 
tion of them be fucked up by the ladteals from the inteftines, 
and by the lymphatics, from the other expofed furfaces of the 
body, and through their channels be conveyed into the mafs 
of blood ? Will not the blood, on receiving thefe foreign ma- 
terials, aflume new qualities, and, as it travels the round of 
circulation, carry with it mifchief and venom to the brain and 
nervous fyftem ? Let us examine thefe queflions. 

Firft, let the appearances be obferved which blood exhibits 
in the veflels of thofe who are dead of peftilential diftempers. 
The difleclions of this clafs, mentioned by Lieutaud, 
(which I fhall take, becaufe the book lies before me on the 
table) are all declared to be attended with changes of the blood 
of a remarkable nature — blood taken away by venefedtion be- 
ing in a fhort time liable to corrupt in putrid fevers (i Precis 
de la Medicine, p. 45.) ; in the hepatic veins of ardent fevers 
being black, and having a refemblance to pitch, (p. 56.) ; in 
malignant fevers fometimes appearing to be in a ftate of dif- 
folution, and at others very thick, and formed into polypus 
concretions, (p. 70.) ; the heart and veflels in the plague very 
jnuch enlarged, and filled with black and grumous blood, (p. 
86.) In thofe who die in the cold fit of intermittent fevers, the 
blood is black and thick, diftending the lungs, heart, and large 
veflels, (p. 96.) the vena portae being prodigioufly diftended. 

Secondly, it will be next proper to fee what are the efFe&s 

of 
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of feptous and feptic airs, when injected, artificially, dire&ly 

into the biood-vefTels of living: animals. 
v ... 

Luzuriaga, one of the king of Spain's philofophical 

petitioners, inje£ted feptous gas (azotic air) into the jugular 

vein of a dog. The animal almoft inftantlv expired ; and on 

opening the thorax, the blood in both ventricles and auricles 

of the heart was found thick and dark coloured, though lefs 

fo in the left than the right; which latter was full of polypi: 

the vis infita of the mufcles, and the irritability of the heart, 

were de (frayed . 

He alfo injeiled feptic gas (nitrous air) into the jugular vein 
of another dog: on examination after death, the blood in the 
auricles and ventricles was of a darkifh purple, or blackifh 
hue ; polypi were found in the right cavities ; and blood, a 
fhade or two lighter, in the left. The irritability of the heart 
was very much diminifhed, and the lungs confiderably da- 
maged by the air injected, (Tentamen Medicum, &c. Exp. 
4 and 6). 

Thirdly, there will likewife be a propriety in examining 
what changes feptic gas makes upon blood drawn out of the 
vefTels. Arterious blood (Ibidem. Exp. 12.) running into a 
veffel filled with feptic gas, quickly coagulated ; a greeniuh 
coat formed upon thefurface; the craffamentum towards the 
bottom was dark coloured and lefs green ; the quantity of 
ferum was fmall and greenifh. Venous blood, treated in like 
manner, exhibited a large quantity of dark coloured ferum, 
without any greennefs. 

From the comparifon of the blood in thefe dine&ions with 
the blood treated with the feptous and feptic gafes, it is evident 
there is in both cafes a lofs of foridity, an acquifition of a 
dark or black hue and Jpijjitude, tending to the formation 
of grumes or polypi; and, as far as inquiry has been made, I 
think we are warranted in concluding, that fuch changes in 
the blood take place more or lefs in all difempers fpringing 
from pcftilciitial miafmata, or contagious vapours. A quef- 

tion, 
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tion, however, arifes, whether the altered condition of blood 
in febrile diforders, is owing to the fame caufe which brought 
en a fimilar ftato of it in Luzuriaga's experiments? or 
rather, whether feptic (nitrous) compounds do not fometimes 
infinnate themfelves into the blood veiTels, and bring on the 
above recited ftate of the vital fluids? I am inclined to 
think this Is the cafe. And though I am far from believing 
that feptous and feptic compounds, in their proper form of 
gafes, can, by any natural procefs, get into the circulating 
fyftem of living animals, yet it appears to me highly probable, 
that the feptous and feptic acids may be oceafionally inhaled, 
in conjunction with other fluids, both by the laiteals and lym- 
phatics, and thus enter into the fanguiferous tubes. 

I fhall doubdefs be considered a favourer of the humoral 
pathology, from my dwelling upon the morbid conditions of 
the fluids and humors. I own that I am. A fafhion has too 
long prevailed of referring every thing immediately to the fo- 
lids ; and this has been carried fo far, that febrile difeafes in 
particular have been deemed original affections of the nervous 
fyftem. This doctrine of the nerves and folids has been car- 
ried a great deal too far by Cullen, Brown, Milman, 
and their followers, who, in their zeal for Supporting the vi- 
tal excitement of the moving fibre, have overlooked half 
the facts which appertain to the fubject. This is fo much 
the cafe, that there is a certain fymptom occurring fometimes 
in tire course of malignant difeafes, and not noticed by either 
of thofe writers, the true interpretation whereof affords a 
guiding light through the devious and obfeure region I have 
undertaken to explore. 

I. Among the tokens of putrefcent fever, as it occurs m 
the Illand of Jamaica, efpecially when putrefcent tendency 
is communicated from the primse via? to the reft of the body, 
there frequently comes on, towards the end of the diftemper, 
an uncommonly fine and delicate bloom of the complexion, 
(Jackson's Treatife, p. 101.) while the edges of the tongue 

are 
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are clear and of a beautiful red in their colour, and the lips 
fmooth and of a cherry-like appearance : when this beautiful 
blooming colour prevails, which is not natural to the patient, 
there is always reafon to fufpecf danger, (p. 113.) It is pre- 
fumable, that, in fuch cafes, a highly oxygenated feptic acid is 
formed in the alimentary canal, which is abforbed by the lac- 
cals with the chyle, and carried into the blood-vefTels, where, 
inftead of attracting oxygene from the vital fluid, as feptic gas 
does, it will give out a portion of its own oxygene to the 
blood, and impart to it a remarkable and unufual degree of 
rednefs. This property, which it poffeffes in common with 
vegetable and other acids, may thus heighten the colour of 
the blood, which, at the fame time, from its tendency to lef- 
fen the living energy of the heart, by exceffive ftimulation, 
may be very operative in undermining the animal fabric, 
which it thus deftroys, while it beautifies. We have feen, 
in the experiments related, how nitrous (feptic) gas attracted 
oxygene from the blood. The fame thing takes place when 
it meets with vital air. The two airs inftantly combine, 
and a quantity of heat is evolved. The product, of their union 
is nitrous acid, as De LA Metherie himfelf allows. 
(Effai Analytique fur l'Air, &c. p. 376.} This author, who 
is no friend to the new Nomenclature, admits, however, 
with Thouvenel, that nitrous acid in the falt-petre works, 
is produced by the concourfe of pure air with putrid vapours. 
What then is putrid vapour but nitrous gas? Putrefaction 
fometimes goes on among the inanimate animal contents ot 
the alimentary canal. Putrid vapour then mud: be formed. 
If this is nitrous (feptic) gas, it will attract oxygene from the 
neighbouring fubflances, and be inftantly converted to nitrous 
or nitric acid ; and if this meets with no neutralizer in the 
bile or alkaline matter in the prima? viae, it may inflame the 
ftomach and inteftines, be abforbed, oxygenate the blood, &c. 
&c. I think further, fome peftilential matter vitiates the 
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2dly. Becaufe children born of mothers fick with the plague 
have been known to bring with them from the womb evident 
marks of peftilential infection. (Russel, p. 95.) The foetus 
can fcarcely be fuppofed to have bred the diftemper within 
itfelf ; the matter of mifchief was therefore moft probably 
received from the placental veffels of the mother; although 
there is no dire£t communication of maternal and foetal tubes, 
ftill the connexion may be imagined intimate enough to allow 
fomewhat of the taint of the mother's blood, to pafs through 
to the child. Or, if this explanation is deemed unfatisfac- 
ory, there is only one other poflible mode of explanation, 
and that is through the medium of the liquor amnii, which 
mufl, in that cafe, have become contaminated with the pef- 
tilential venom palling unchanged through the fecretory or- 
gans. In either cafe the point I am looking at is clear, viz. 
that the blood of the mother has fomething noxious in it. 

3d. Becaufe, whether the maternal blood be enough vitiated 
to infedt the fcetus or not, yet, women, in whatever ftage'of 
pregnancy, when diflempered with plague, feldom efcape 
abortion, and many of them perifli, even when the lofs of 
blood from mifcarriage is not confiderable. (Russel, p. 
95.) As the lungs of the mother have to provide oxygenated 
blood for the conftitution of her yet unbreathing child, as well 
as for her own, it is eafy to conceive wherefore the dark 
coloured, under oxygenated, peftiterous blood of the former, 
fhould be unable to reftore the vital ftimulus in due quantity 
to the eiFete and exhaufted blood of the latter : for lack of this 
neahul and exciting ingredient, the umbilical vein carries back 
to the young animal a mafs of blood quite fluggifli and in- 
active. The immature fcetus of courfe dies and drops from 
the uterus, like unripe vegetable fruit from its branch. 

4th. Becaufe obftrudYions and fwellings of the inguinal and 
axillary glands often accompany a peftilential condition of 
the air. The venom is, in all probability, imbibed bv the ab- 
forberits, and carried with their other contents into the mafs of 
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blood. Buboes and glandular tumours thus occur only in com- 
paratively a few cafes, when the peftilential matter flicks by 
the way, and cannot find its pafTage freely along the opening 
into the left fubclavian rein. I cannot help thinking the tu* 
mours of thefe glands, in peftilential cafes, are as fair evi- 
dence of the poifon abforbed, as in inftances of an enlargement 
of fimilar parts, after the abforption of poifonous matter 
into the fingers of difTectors, from corrupting corpfes, &c. 

5th. Becaufe, in abundance of inftances, febrile ailments 
are followed by me/enteric objlruftions, which, I fuppofe, 
are caufed by the abforption of peftilential matter, either 
fwallowed or generated in the interlines from putrified animal 
food, &c. as it may happen now and then that infectious 
matter, in flowing through the ladteals, may inflame the 
glands through which it paffes, and excite in them tumour 
and its confequences; 

6th. Becaufe the quality of the blood in perfons dead of 
the complaints already enumerated, is different, in many re- 
flects, from that brought on by mere exclufion of vital air* 
as in breathing feptous and inflammable gafes ; leading thus 
to a perfuafion, that, befides the withholding oxygene, there 
had, in peftilential ailments, been actually an addition of 
fomcthing feptic to the circulating mafs. 

7th. Becaufe, in many diftempers of the fummer and au- 
tumn, the colour of the blood circulating through the fkin, 
and the hue of the fkin itfelf, are confiderably altered ; and 
in this change of the fkin from the ordinary flefh-colour to 
clay-coloured, dufky, yellow, purple, and black, there is 
fomething of a peculiar caft in peftilential difeafes, that is not 
found to accompany any others: the complexion of perfons 
dying under water, and in fumes of burning charcoal, being, 
in appearance, as well as in fact, confiderably different. 

8th. Moreover, I believe that peftilential matter is fome- 
times mingled with the circulating blood ; becaufe, though it 
has not been concentrated enough to produce, in all inflan- 
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ees, difeafes, when inferted by inoculation in the body of a 
well perfon ; yet there are not wanting facts to evince its 
virulent influence, in forae experiments that have been made. 
(Home's Exp. on the Meafles, &c.) 

• Left this idea of the power of the abforbents to imbibe 
fuch fluids may appear to be merely fpeculative, it may not 
be amifs to mention the experiments of Maxwell, (Expe~ 
rlment. cum divers Aerum fpeciebus in Animalibus, &c.) 
proving the thing to be really a fact. This gentleman, among 
various other experiments, produced artificial emphyfemata, 
by forcing atmofpherical, phlogifticated (feptous), dephlogif- 
ticated (oxygenous), fixed (carbonic acid) inflammable (hy- 
drogenous), and nitrous (feptic) airs into the cellular mem- 
brane of living dogs and rabbits. The refult of numerous 
trials was, that elaflic fluids fo injected, were very completely 
taken in by the lymphatics, though with different degrees of 
readinefs ; that all the airs, except two, produced, by abforp- 
tion, fcarcely any obfervable effect upon the body ; that thefe 
two were septous and septic gafes; the former of which 
would not dcftroy life until after fome days, while the latter 
killed immediately. When the feptic gas was inject- 
ed, it was fo fuddenly abforbed, that death came on not by its 
inflammatory action upon the fuperficial mufcles, but by its 
being mixed in a certain quantity with the blood, and after 
converfion to feptous or feptic (nitrous) acid, by conjunction 
with oxygene in circulating through the lungs, stimulat- 
ing the heart to death, and utterly deftroying all the 
irritability of that mufcle. (p. 12. and feq.) The experi- 
menter computes, from the fads which prefented themfelves 
during his inveftigation, that this feptic poifon may be abforbed 
by the (kin, and be conveyed to the heart in about half a 
minute! (p. 17.) Yet it muft not be imagined, that, after 
peftilential venom is inhaled into the blood-veffels, death will 
in all cafes be the confequence. The offending matter may 
be carried from the body through the excretory outlets ; or 
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it may circulate a long time with the other fluids, and ioftafon 
both the vejfels and the heart to its a6lion, that, after a 
while, they, like the external parts, will grow infenjible to Its 
flimulus, and no longer have their motions dijlurbed by it. 

You will obferve that I reject altogether the notion of 
putridity, as it is very generally fuppo fed to be going on in 
the blood-veffels ; and that I have no faith in the introduction 
of putrid ferments into the mafs of fluids. A putrefactive 
procefs taking place in the contained parts of the living body, 
except among the contents of the alimentary canal, is incom- 
patible with Hie more than a few minutes. Putrefaction is a re- 
folution of an organic body into its elimentary atoms, or into 
new compounds. Now, many of tbefe are gafes, whofe 
extrication in the blood-veflels would extinguifh life in a very 
fhort time. Befides, the fluids produced by putrefaction hav- 
ing already undergone that operation, connot be any more 
fufceptible of it. They not only do not putrefy the mufcles, 
but, in the common acceptation of the term, they retard pu- 
trefaction in other fubftances. Thus, fixed air, nitrous acid, 
and volatile alkali, which are reckoned among the mod 
active praducls of putrefaction, are known to be fome of 
the mott. powerful oppofers of it. And it may be laid down 
as a pretty broad fact, that fuch fubftances as are feptic in 
their origin, are antifeptic in their effects; and this necef- 
farily, from the nature of things. 

As to the dark colour of the blood drawn from the veins, 
in malignant difeafes, and the diffolved flate in which it ap- 
pears, I confider them as having no manner of connexion 
with a putrefactive ferment within the veflels. It is very 
well known, (Annales de Chimie, torn. v. p. 266) that hy- 
drogene gas, injected into the jugular vein, keeps the blood 
liquid, and imparts to it a colour almolt as black as ink; and 
it is as well known, that the hydrogene gas obtained from ani- 
mal fubftances contains a quantity of carbone involution; 
fo that venous blood owes its dark hue, and its difpofition to 
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fluidity, to the commixture of a quantity of carbonated hy- 
drogene. — When vital air is freely admitted into the cheft, 
and the lungs perform their functions well, the venous blood 
parts with its hydrogene and carbone, to form with the prin- 
ciple of acidity, water and fixed air, in the bronchia, and re- 
ceives, from the pulmonic cells, a portion of oxygene in 
their ftead. When, therefore, by an impediment of the re- 
fpiration, as in breathing peftilential air, the hydrogene and 
carbone are imperfectly or not at all exhaled ; and, at the 
fame time, very litttle or no oxygene is abforbed through the 
lungs, the black or dark colour, and difordered appearance 
of the blood, and particularly the venous, follows as a thing 
of courfe. And whenever afterwards the peftilential matter 
abforbed is added to fuch blood, the deviations of colour, con- 
fiftence, and other qualities from the healthy ftate, mull: be 
yet more confiderable. 

From a review of what has been ftated in this letter, the 
probability of the following inferences will be apparent, i , 
That the prefence of carbonated hydrogene, and the abfence 
of oxygene, will explain the common qualities of the venous 
blood. 2. That peftilential matter may impart to it a further 
change of qualities. 3. That peftilential matter does actu- 
ally eater the mafs of blood. 4. That the la£teals and lym- 
phatics carry it there. 5. That the appearances pf the blood 
are very much alike in all peftilential diftempers, from agues. 
to plagues. 6. That thefe phenomena are nearly analogous 
to thofe induced by the injection of feptous and feptic gafes 
into the blood-veflels. 7. That from the fimilarity of effects 
in the cafes when peftilential matter was abforbed, and where 
feptic fluids were injected, the two clafles of phenomena are 
referable to the fame general caufe. 

Yours very, &c. 

SAMUEL L. MITCHILL. 

^lew-York, Aug. 1, 1796. 
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APPENDIX B. 

Jlluf rations of Mr. Mitchill'j Do Urine of the Ope- 
ration of Peftilential Fluids upon the Human Body. — 
In a Letter to Simeon De Witt, Efq; Scrveyor- 
General of the United States. 

JL H E perufal of your inftrudtive letter, dated at Albany, 
June the 2d, 1796, on the fubjedt of my pamphlet about 
peftilential airs, which you are polite enough to call " an in- 
genious and valuable work," has given me much pleafurc. 
Availing vourfelf of the mifcibility of contagion and infec- 
tion with water, you propofe fleam or the vapour-bath as an 
additional means of removing it, and defcribe how the In- 
dians apply and employ that remedy : I queftion very much, 
however, whether in peftilential complaints, occurring as 
they commonly do in North- America, in hot weather, it 
would unite fo many good qualities as clear cool water.— -I 
do not remember that the earth-bath which you mention 
was ever medically prefcribed for perfons labouring under 
fimilar diftempers; though I remember a queer fellow in Eu- 
rope who ufed to recommend it very ferioufly to his patients 
and the public, and to bury himfelf up to his neck as an ex- 
ample for them ; he ufed to fay the application of frefh earth 
was admirably calculated to invigorate the body by extraft- 
ing the caufes of difeafes, and to ftrengthen the mind by ope- 
rating as a memento mori; its fimilitude to interment, I ra- 
ther fufpedt, would make it operate unfavourably upon terri- 
fied perfons, who think it is quite foon enough to be buried 
after they are dead. — Such confiderations as have occurred 
to me concerning fome other matters mentioned in your let- 
ter, 



102 

ter, are contained in die papers which I read lafl winter be- 
fore the Agricultural Society of New-York. 

You exprefs your " full perfuafion, that, under certain 
** combinations in our atmofphere, gafeous fluids arethecaufes 
*' frequently of the word; maladies that afflict us, whether 
" received by the absorbing pores of the fkin, by the lungs, 
•* or by the bowels." In this fentiment I fully agree with 
you. But as this conclufion ought to be admitted with fome 
reftriction, or requires certain explanatory confiderations, I 
fhall now prefentyou with the refult of my reflections on the 
limits by which their pernicious operation is circumfcribed. 

When we fpeak in common language of the unhealthy or 
tTeftructive effects of contagious or infectious matter, we 
generally with to be underftood as referring to their operation 
on the bodies of thofe to whom it is applied frefli, or who 
never felt its influence before. Thus, when it is affirmed the 
fmall-pox is a dreadful diftemper, the expreffion is limited to 
thofe who have not been , feafoned to its action; when it is 
afTcrted that the plague is very eafily catched, the meaning is, 
by thofe whofe conftitutions have always been wholly un- 
touched by it : when it is declared the yellow fever cuts off 
multitudes of men in the tropical climates, the remark parti- 
cularly refers to new-comers from the temperate zone, tec. 

I have laid it down as a fact in my doctrine of fever, that 
the fick get well in abundance of inftances, lefs by the aid of 
the medicines they f wallow, than becaufe the flimulus of in- 
fection wears itfelf out. — The conflitution in thefe cafes be- 
comes fo habituated to the venom, that this no longer makes 
a fenfible or morbid impreflion on it. — After a fervitude of 
greater or lefs duration or violence, it feems at length to get 
emancipated. — By various degrees of indurance, it acquires a 
fort of immunity from the old fource of inquietude, and ob- 
tains a difcharge as it were from further vexation on that 
fcore. It fomehow becomes enabled to live and be ufeful in 
times of diitrefs and danger, with little or no moleftation from 
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the ordinary caufe of mifchief. — When peftilence fummons 
the multitude, fuch perfons enjoy their privilege, and are in 
the nature of exempts from its mandate. 

Thus, it appears unto me there is a whole clafs of animal 
maladies which leave the fyftem in a condition lei's liable than 
before to be incommoded anew by contagion or infection. 
Though I do not know that the human conftitution can, in 
any cafe, acquire fuch a degree of apathy or inirritability as 
to be wholly and always free from fucceffive attacks of thefe 
kinds of di (tempers, yet, in almoft every one of them it expe- 
riences fomething of fuch a tendency. A citation of a few 
fadts on this fubjedt will at once elucidate the principle, and 
fhew the analogy. 

The fmall-pox, when invading in the natural way, leaves 
the conftitution fo little liable to be troubled by it a iecond 
time, that the art of inoculation has been contrived and prac- 
ticed, with the view to induce in the body, artificially, when- 
ever it was thought proper, an infeniibility to the further ope- 
ration of that contagion. A like infenfibility is brought on 
by the mealies and varicella. 

Syphylitic contagion, applied to the urethra, will frequently, 
after exciting a variety of uncomfortable fymptoms there, lofe 
its power of Simulating any more, or wear itfelf out ; (Hunter 
on the Venereal Difcafe ;) fuch perfons as have had it once 
being, under equal circumftances, not fo likely to take the con- 
tagion afreih. 

They who efcaped the yellow fever which raged in Charles- 
ton, in South-Carolina, in 1748, were far lefs likely than 
before to be attacked by it ; (Lining, 2 Effay Phys. Lit. p. 
374) and on this immunity from the diftemper, the writer ex- 
preiTes himfelf with great confidence. — The fame remark has- 
pretty generally been made by men of experience and obferva- 
tion between the tropics. 

Small animals who have been kept for pneumatic experi- 
ments, and frequently made to breathe non-refpirable airs, 
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grow by degrees fo far familiarized to their action as to fuf- 
rer far lefs inconvenience and rifk than at firft. 

Pri loners in foul jails, like the natives of unhealthy coun- 
tries, may become, by degrees, fo accuftomed to peftilential 
air, that their conftitutions will not be greatly difordered by 
its prefence; while, at the fame time, a perfon from a pure 
atmofphere, fuddenly introduced, may fuffer violent difeafe, 
or be quite deftroyed by it. 

During a peftilence which, "in the former part of the eigh- 
teenth century, raged almoft throughout Europe among the 
horned cattle, the German farmers would give almoft any 
price for cows that had once had the difeafe, becaufe they 
were feldom or never feifed again with the plague. (Van 
Swieteu apud Boerhaav. § 587.) 

If the perfon who is feifed with a quartan, fays Sydenham, 
(Opera Univerfa. § 1. chap. 5. p. 49. 8vo) of whatever age 
or temperament he be, has been affected with a fimilar malady 
in any other period of his life, no matter how remote, this 
fecond invalion of the difeafe will not incommode him much, 
but will fpontaneoully leave him after a few fits. 

Although patients are apt, from irregularity in diet and re- 
gimen, to rclapfe when in a ftate of convalefcence from the 
plague ; yet P. Ruflel declares, that re-infections were always 
regarded as remarkably uncommon ; (Treatife on the Plague, 
B. 2. p. 190.) infomuch that out of four thoufand [and four 
hundred peftilential cafes, he met with only twenty-eight of 
re-infection, well afcertained. And he affirms, that conva- 
Iefcents in plague are much lefs prone to relapfe than in other 
malignant contagious fevers, (p. 305.) 

In all the conditions of the body now enumerated, you fee 
there is a near and ftriking analogy; that is to fay, by the 
application and continuance of any of the before mentioned 
fpecies of poifon, the animal folids may be rendered fo infen- 
fible of its action, as at laft to be little incommoded by it, or 
ultimately to experience no inconvenience at all. 

This 
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This linfufceptibility, thus induced, is the rl^ov of the an- 
cients, the divine fomcthing, which brings the conftitution 
fafe out of the difeafe. Regardlefs of prefcriptions and medical 
directions, the fick will get the better of their indifpoiition as 
foon as the peftilential caufe lofes its power of adting, and not 
fooner. While this accommodating procefs is going on, it is 
well known that fevers cannot be cured, and therefore the 
wifefr. phyficians have carefully avoided too much interference, 
and have left the patient very much to nature, as they ex- 
preffed ihemfelves ; meaning thereby, whenever the body 
grows infenfible of the noxious ftimulus, the fick would be 
reftored to health, and not until then. 

It ftrikes me, this view of the fubject enables us to com- 
prehend the docTrine of what have been called critical 
days. Thefe have given rife to much difpute, and confi- 
derable labour has been beftowed to find out the true judica- 
tory periods. In a mild or equable climate, where the con- 
ftitutions of the people, their ways of living, the air they 
move in, £cc. are very iimilar, it is conceiveable that febrile 
paroxyfms ought to exhibit conftderable* regularity, and af- 
fume certain times of departure, as well as of approach; and 
that therefore, the tertian period of the third, fifth, feventh, 
ninth, and eleventh, may in common have been the natural 
order in Greece and the iflands of the Archipelago ; and when 
the diforder was protracted beyond the eleventh day, the quar- 
tan period of the fourteenth, feventeenth, and twentieth, 
might have been the ordinary rule. The critical days he- 
come more diftant and uncertain as the diftemper is prolonged, 
until they are quite obliterated. The true meaning of the term 
critical day, then, is, not that the ayJo^tpoIiVa excerns or drives 
off fomcthing noxious that day, but limply, that then the 
habit is ejlablijhed of being no longer fujceptible of- infec- 
tious Jlimulation. 

I can conceive likewife, that there may occur now and 
then, from fpecial caufes, an exception to this general rule, 
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and that a diftemper may terminate on the eighth} tenth, 
twelfth, fifteenth, fixteenth, or any other day which is ufu- 
ally non-critical. 

In all infectious and contagious difeafes, there is a certain 
courfe, which they will run, notwithstanding the adminif- 
tration of remedies; and when that courfe has been run, 
they may terminate without the aid of remedies. Does phy- 
tic poflefs fpecifics of power fufficient to prevent the vario- 
lus matter from ailing on the folids? No; the contagion 
of fmall-pox ftimulates until it can ftimulate no more, and 
then the fufferer recovers. In like manner the infection of 
peftilence will attack the body, and continue its attacks until 
an infenfibility to its action is brought on, and afterwards 
the ficknefs will terminate. In both cafes, the prudent phv- 
fician knows the moft and bed he can do is to conducl the 
Jick in fafety to the end of their malady. None but the 
ignorant and prefumptuous will pretend to be able to cure 
them. When, therefore, Hippocrates and Sydenham 
proceeded moderately with their patients, they acted with a 
degree of fenfe and consideration infinitely fuperior to thofe 
idle calumniators who have lately found fault with fuch feeble 
practice, and whofe empirical rafhnefs has led them wholly 
afhay from the true principle of proceeding. Under the 
impreflion of fuch fentiments it probably was Lieutaud 
animadverted (Precis de la Medicine, p. 37.) upon the mul- 
tiplicity of remedies, and Rammazzini lamented (De abufu 
Chins; Chins) the mi/chief done by Peruvian bark. 

The immunity which the conftitution acquires under the 
varied forms of infection, will not in all cafes be equally 
lajling; nor in any will it amount to an abfolute fecurity 
againft a fecond attack. The plague may make a fecond 
onfet ; the fmall-pox has done the like. Such feems to be 
the operation of infected air. 

However, if the principles herein-mentioned are right, a 
plain inference is, that there may exilt a condition of body 
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not merely able to efcape infection, but capable of being ac- 
tually benefited by its prefence. 

It has accordingly been remarked, that perfons prone to 
confumption were not fo likely as others to fufFer from the 
infection of plagues in the unhealthy parts of Europe and 
Afia. 

We are informed that the peftilential rice-grounds of Geor- 
gia exhale an effluvium of fuch a quality as to caufe mortal 
remittents in the found, and at the fame time affording ftgnal 
relief to the phthyfical. 

There can be little doubt, that one principal benefit done 
to pulmonic ailments, by voyages to the fouth, proceeds from 
the impregnation of the atmofphere by infectious airs. 

I hold it certain, there is always peftilential gas in and 
around the habitations of men, though it but rarely becomes 
fufficiently accumulated or concentrated to operate much in 
cool northern places. — But the cafe is otherwife in the lower 
latitudes towards the equator, where it is common for fo 
much non-refpirable air to generate as to bring on the diitref- 
fes of peftilence, while it keeps off the ravages of confump- 
tion. 

It has been afTerted that peftilential maladies chiefly affected 
the lower claffes of people and the indigent. This indeed is 
very much the cafe. But people in the higher walks of life, 
phyficians, princes, priefts, and noblemen, have frequently 
fallen victims to their violence. (Biblifche Ergetzlichkei- 
ten, S. 947.) So that the wealthy and the great have by no 
means an entire exemption. See Mifandefs uber. 2 Sam. 
chap. 24. 

But in feafons of peftilence, certain tribes of animals are 
exempted more completely than any defcription of men, par- 
ticularly many of the fpecies of reptiles and infects. It feems, 
that in the ceconomy of nature, thefe, though many of them 
are breathing animals, do require an atmofphere different from 
thaf which fuits the conftitution of mankind and quadrupeds. 

They 
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They are bred in the midft of pefHlential air. and thrive beft 
in it. 

On confidering the hiflory of modern endemic diftempers, 
and comparing it with the relations made in the eighth, ninth, 
and tenth chapters of Exodus, the plagues of Pharoah will be 
found to be very analogous, and to fucceed each other in a very 
orderly progreflion. They are almoft all local, and fuch as 
might be expected to happen in a valley of confiderable width 
near floods of the Nile. The converfion of the river into 
blood will admit of the fame explanation with fuppofed 
fhowers of blood ; and the rain there, in the opinion of an 
agreeable writer, (i Pott. EfTai fur la Nature, &c. ch. 8. p. 
115.) may be coloured red during its defcent by the duff, 
warned from certain infects, by the prefence of microfcopical 
infects themfelves, or by fluids emitted by the infects ; or after 
its fall it may acquire its fanguine colour from oker or reddifh 
earth brought down from the mountains. The exceflive 
multiplication of frogs, ticks, (lice) and all forts ofjlies (gnats 
and mufquetos) fwarming about, flarving and dying upon the 
land, were fufficient to contaminate the air and generate pef- 
tiience among domeftic animals, and to caufe ulcers and burn- 
ing puftules on the human fpecies. I have endeavoured elfe- 
where to prove, that bitter cold in the atmofphere is to be ex- 
plained upon the fame general caufe which produces pefti- 
lence. The occurrence there of hail and lightning, (fee my 
latter to Mr. Valentin) and fubfequent darknefs are all very 
natural, as well as the extraordinary production of grafs-hop- 
pers, (locufts) and the mortality among the young Egyptians. 
(Calmet fur L'Exode. p. 65 and feq.) This coincidence 
of peftilcnce and hail is very remarkable, and is ftrictly con- 
formable to philofophical truth. 

There is another inftance of exemption which occurs to 
me, and that is of the white people of Nantucket and Mar- 
tha's Vineyard, when fuch fad mortality prevailed among the 
Indians in 1 763. The Indians alone fuffered from it in thefe 
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two iflands. The account given of this peftilence, by Mr. 
Oliver, in his letter to Mr. Mauduit, is very fhort and incom- 
plete. From it, however, we learn, that the Indians had 
been f canted in their allowance of corn, which led them pro- 
bably to the consumption of a greater quantity of fifh for 
food : in this way the diftemper might have arifen. We learn 
further, that the difeafe fo produced was attended with a vio- 
lent inflammatory fever, which carried them off in about 
Jive days, refembling, in thefe refpects, the endemic diforders 
of New-York and Philadelphia. And we learn further, that 
the Indians chiefly lived and died by themj elves : whence it 
would be not at all difficult of explanation, why the white in- 
habitants, who had better food and lived in diftindr. parts of 
the iflands, altogether efcaped. 

As your official fituation puts it in your power to collecl: 
information with great advantage from the wefhvard, I have 
to requeft you will afcertain for me the effe£ls which the air 
of thofe nitre-grounds, mentioned by Mr. Secretary Pickering, 
in one of his reports, has upon animal bodies, and efpecially 
upon human conftitutions. In fo doing you will aid the caufe 
of fcience, and greatly oblige your fincere friend 

SAMUEL L. MITCHILL. 

New-York, June 14, 1796. 
SIMEON DE WITT, Efq. 



THE END. 
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